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Executive Summary

This Reconnaisssance Report documents the results of an Army Corps of Engineers
investigation into restoration of the ecological environment of the 475 square mile Blackstone
River watershed, located in south-central Massachusetts and northern Rhode Island. The report’s
primary purposes are to assess the watershed’s problems, determine if there are actions
appropriate for the Corps to take (i.e. identify the Federal interest) relative to environmental
restoration in the basin, provide examples and costs of proposed actions, and determine the
interest of potential sponsors in cost-sharing further, more detailed, investigations.

Congress has already recognized the national significance of the Blackstone River
watershed, designating it a National Heritage Corridor in honor of it being the “birthplace of the
American Industrial Revolution”. However, significant ecological damage accompanied this
industrial development. The river and its tributaries were extensively dammed for water storage
and hydropower purposes, changing the aquatic environment from that of a free-flowing river to a
string of warm water impoundments connected by short stretches of free-flowing river. Treated
municipal and industrial wastewater continues to be discharged to the watershed. Although the
widespread practice of the dumping of untreated municipal and industrial wastes into the basin’s
waterways has ceased, millions of cubic yards of contaminated sediments remain in the
impoundments of the Blackstone. The sediments tend to become resuspended during high flows,
impacting water quality, and eventually washing into, and degrading, habitat in Narragansett Bay,
Rhode Island.

The report describes the resources of the Blackstone River basin and its ecological
problems, which were determined to be the loss and degradation of the basin’s wetlands, riparian,
and riverine and pond habitat, a lack of once-prevalent anadromous fish, and degraded water and
sediment quality. Habitat historically has been destroyed by filling, encroachment, and
channelization, and the habitat type has been altered with the construction of dams. Development
pressures on the basin continue, however, and further habitat loss and degradation are expected to
result. The potential failure of one or more of the basin’s poorly maintained dams poses a threat
to habitat in the impoundments created by the dams, and to the habitat of downstream wetlands,
riverine, and pond areas when the accompanying washout of impounded sediments occurs.
Similar habitat losses are also experienced when owners, fearful of liability, drain the ponds.

The ecological and human health risks from exposure to the contaminated sediments
remains largely unassessed as does the impact of sediment resuspension on water quality in
various river segments. Improvements in water quality due to point and non-point source control
may be offset by the continued destruction or disturbance of the fish and wildlife habitat.



The Reconnaissance investigation identifies a broad array of potential solutions to address
the basin’s ecological problems and presents preliminary designs and cost estimates for example
projects believed most applicable in the Blackstone River watershed. One of the best
opportunities to achieve significant ecological improvement in the watershed is to improve habitat
areas at the existing impoundments. The Corps, through coordination with Federal, State and
local agencies, and citizen groups, selected the Fisherville Pond site in Grafton, Massachusetts, as
a prototype restoration project. Two alternatives are presented for Fisherville Pond, primarily to
restore and enhance waterfowl habitat. Alternative 1 involves stabilization of the dam,
reconstruction of the outlet works, re-vegetation of degraded habitat areas, dredging of 2 acres of
potholes in the wet meadow areas, and construction of a 200-foot riparian buffer on the eastern
side of the pond. Alternative 1 would restore 9.1 acres of valuable lost waterfowl habitat and
improve the quality of the remaining habitat in the impoundment area. The estimated cost of
Alternative 1is $1,100,000. Alternative 2 would expand on Alternative 1 by dredging 25 acres of
wet meadow habitat to provide additional open water and emergent habitat. A range of costs are
provided for Alternative 2 to reflect the uncertainty associated with the quality of the sediments in
the impoundment. The cost of Alternative 2 without any capping requirements is $2,120,000. If
future studies identify the need to cap the excavated material, the cost of the project increases to
between $3,560,000 and $6,900,000, depending on the type of capping required.

The Reconnaissance investigation identifies the continued deposition of sediment as a
significant problem affecting the watershed. One of the project features presented to address this
problem is the construction of a sediment capture pond at an existing impoundment. The
prototype sediment capture project presented in the report is Singing Dam in Sutton,
Massachusetts, located several miles upstream of Fisherville Pond. The project would consist of
initially dredging approximately 120,000 cubic yards of material. Depending on the effectiveness
of upstream sediment control measures, the impoundment would require maintenance dredging
perhaps every 5 to 10 years. The estimated cost of the project is $3,020,000. Dredging of the
impoundment would greatly increase its ability to trap significant amounts of sediment and other
pollutants during wet weather events. The project will also restore open water fisheries habitat in
the impoundment behind Singing Dam. Removal of sediment at Singing Dam would, over the
long-term, protect valuable fisheries and wildlife habitat at Fisherville Pond and at other
downstream sites.

Wetlands restoration project alternatives are presented for the 41-acre Lonsdale Drive-In
site located along the Blackstone River in Lincoln, Rhode Island. Two alternatives are presented
to restore the former Drive-In and enhance fisheries and wildlife habitat. Alternative 1 involves
the removal of the asphalt and gravel base of the former Drive-In to create about 15 acres of
emergent marsh and open water habitat. Existing forested riparian habitat along the river would
be preserved as much as possible. The estimated cost of Alternative 1 is $2,100,000. Alternative
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2 would involve the creation of about 22 acres of grassland habitat with no restored wetland
habitat. The estimated cost of Alternative 2 is $1,250,000.

The Reconnaissance investigation also identifies the restoration of anadromous fish as a
goal for the Blackstone River watershed. Federal and State fisheries agencies have identified the
need to construct fish passage facilities at the lower four dams to gain access to the first
significant habitat area at Valley Falls Pond. The Corps provided funding to USFWS as part of
this study to develop preliminary designs and cost estimates at these dams. The costs for
providing both upstream and downstream fish passage facilities are $910,000, $245,000,
$595,000, and $455,000 for Main Street Dam, Slater Mill Dam, Elizabeth Webbing Mill Dam,
and Valley Falls Dam, respectively. The present worth of O&M and monitoring at the four
projects is an additional $148,000.

In addition to the above described projects, the investigation also provides preliminary
designs and cost estimates for a habitat restoration project at the former Rockdale Pond site in
Northbridge, Massachusetts ($1,730,000), a wetlands restoration project at a gravel pit in
Northbridge, Massachusetts ($581,000), a habitat restoration project at Rice City Pond in
Uxbridge, Massachusetts ($4,580,000) and a stream restoration project at Beaver Brook in
Worcester, Massachusetts ($2,780,000).

Implementation of the watershed restoration projects presented would result in a
significant positive impact on the ecological health of the watershed. However, the construction
of these projects does not represent the full extent of work required to fully restore degraded
ecological conditions in the watershed. Construction of similar projects throughout the study area
would be required to achieve the highest level of improvement. This Reconnaissance
investigation identifies the need for a comprehensive analysis of the problems and opportunities of
the entire watershed, including an assessment of the opportunities offered by each sub-basin, to
develop and prioritize additional restoration projects in the watershed. These studies would be
conducted as part of future Corps of Engineers Feasibility Investigations. The Feasibility
Investigation would also refine the preliminary restoration plans for the projects presented in this
report and identify potential Corps implementation of additional restoration projects in the
watershed.

This report recommends that the Corps proceed to the Feasibility stage of analysis. The
Reconnaissance Report proposes that the Feasibility Study undertake a comprehensive inventory
of the entire Blackstone River watershed’s ecological resources, definitively evaluate the
ecological and human health risks posed by contaminated sediments, and assess the ecological and
other values of individual dams. It is proposed that the very significant task of project
formulation, prioritization, and selection of specific projects that the Corps and others should
implement to improve and restore fish and wildlife values be undertaken during a watershed-wide
Feasibility Study. ‘
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I. INTRODUCTION

In November 1992, the U.S. Army Corps of Engineers, New England Division (now
District) was requested by the States of Massachusetts and Rhode Island, with the support of the
Blackstone River Valley National Heritage Corridor Commission (BRVNHCC), to investigate
opportunities to restore the ecological health of the Blackstone River watershed, with a particular
interest in restoring anadromous fish and improving waterfowl habitat. This initial request
resulted in the Corps completing a Planning Assistance to States (PAS) investigation which
developed the framework for a comprehensive plan to restore the river. The PAS study was
completed in November 1994 and was accomplished through extensive coordination with Federal
and state officials, local communities, and other interested citizen groups. As a result of the
states’ continued interest in restoring the watershed, the Corps initiated this Blackstone River
Watershed Reconnaissance Investigation. The study significantly expands upon the work of the
prior Corps PAS study and continues to rely on available existing information and input from
state, local, and other Federal agencies active in the study area.

1.1  Study Authority

The Blackstone River Watershed Reconnaissance Investigation was performed under the
authority provided in the September 12, 1969 resolution known as the Southeastern New England
(SENE) resolution. This resolution by the Committee on Public Works of the United States
Senate gives the Army Corps of Engineers the authority to investigate solutions for "flood
control, navigation, and related purposes in Southeastern New England ..."

1.2  Study Purpose

The purpose of this document is to present the justification for recommending that the
Blackstone River Watershed Restoration Reconnaissance study proceed to a cost shared
feasibility study based on the Corps mission of Environmental Restoration as stated in the Corps
Civil Works budget Guidance and described in EC 1105-2-210 entitled "Ecosystem Restoration in
the Civil Works Program".

The Blackstone River watershed has a number of significant water resources problems
which impact on the health and diversity of its ecosystem. These problems include: lost and
degraded wetland habitat, particularly for waterfowl; lost and degraded riparian habitat; loss of
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anadromous fisheries; degraded lake and pond habitat; lost and degraded river and stream habitat;
and degraded water and sediment quality, with contaminated sediments associated with historic
dumping of contaminants by industry. Some of these problems and impacts are typical of those
found in other urbanized watersheds in the northeastern United States. Increasing urban and
suburban development in the watershed has led to degradation of environmental quality resulting
from the loss or degradation of wetlands and other fish and wildlife habitat resources. The
severity of the degradation in the mainstem Blackstone River is particularly severe due to the
intense industrial utilization of the river.

This reconnaissance study examines the watershed’s problems, determines potential
solutions to the problems and their costs, determines a potential role for the Corps in the
watershed, and assesses the interest of potential cost-sharing partners. Projects to achieve
significant benefit to the watershed which are eligible for Corps implementation are recommended
for further study in the next project phase, the Feasibility Phase.

1.3  Study Area

The Blackstone River basin has a drainage area of 475 square miles', with 335 square
miles in south central Massachusetts and 140 square miles in northern Rhode Island. The
Blackstone River begins in the southern part of Worcester, Massachusetts at the confluence of the
Middle River and Mill Brook and flows southeasterly for 46 miles to the Main Street Dam in
Pawtucket, Rhode Island (see Figure 1 - Base Map). Below the Main Street Dam is the tidal
Seekonk River, which in turn flows south to the Providence River, a northern arm of Narragansett
Bay.

Total fall of the river is 438 feet, with an average drop of 10 feet per mile. Roughly 84
percent of the Blackstone's length is within urban areas, including the major cities of Worcester,
Massachusetts and Woonsocket, Rhode Island. Several tributaries of the Blackstone run through
heavily urbanized areas. These include Mill Brook, and the Middle, Quinsigamond, Mumford,
Branch, Mill, Peters and Abbott Run Rivers. The Blackstone River is the second largest
freshwater source to Narragansett Bay, providing almost one-fourth of its freshwater input. Only

! The drainage area for the Blackstone River differs from that cited in prior Corps reports. The 475 square-mile
area is based upon Geographical Information System measurements that agree with values cited in US
Geological Survey publications.
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17 dams and impoundments presently remain on the mainstem Blackstone of the “dam per mile”
which reportedly existed at one time. Significant dischargers to the mainstem river include
Worcester's Upper Blackstone Water Pollution Abatement District (UBWPAD) wastewater
treatment plant (wwtp) and the Woonsocket wwtp.

1.4  Congressionally Designated National Heritage Corridor

The Blackstone River Valley is the birthplace of the American Industrial Revolution. In
1793, Samuel Slater established a water-powered textile mill in Pawtucket, Rhode Island marking
the beginning of a new industrial way of life and its character. In recognition of its national
significance, the U.S. Congress officially created the Blackstone River Valley National Heritage
Corridor in 1986 as the nation’s second National Heritage Corridor. It is a partnership park that
stretches from the headwaters of the Blackstone in Worcester, Massachusetts to Narragansett Bay
in Providence, Rhode Island. The heritage corridor effort is operated in conjunction with the
Secretary of the Interior through the National Park Service, a National Corridor Commission
representing the interests of the local communities, and several key state agencies from both
Massachusetts and Rhode Island. The Corridor now includes 24 cities and towns and 400,000

acres.
1.5  Army Corps of Engineers Study and Implementation Process

This study was conducted at the reconnaissance level and was fully Federally funded. The
reconnaissance study was performed to accomplish four tasks: (1) to identify problems, needs,
and opportunities and potential solutions; (2) to determine whether more detailed investigations
were warranted as part of a feasibility study, based on a preliminary appraisal of costs, benefits,
environmental impacts, and consistency with Corps policies; (3) to develop an initial Project
Study Plan (PSP); and (4) to assess the interest and capability of a non-Federal sponsor(s) to
participate in a cost-shared feasibility study.

The reconnaissance study depended primarily on existing information and general site
inspections. No detailed field surveying, mapping or subsurface exploration were accomplished
for this investigation. When information was not available, suitable assumptions were made based
on standard environmental and engineering practice. The information gathered was used to
facilitate comparisons among alternative projects and plans in the preliminary decision-making
process. Detailed comparisons of plans, design of project features, assessment of environmental
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impacts, preparation of plans and specifications, and construction of projects may be
accomplished in project phases subsequent to the reconnaissance study.

1.5.1 Corps Four Step Study Process

The Army Corps of Engineers follows a four-step process for its Federal water resources
projects. The planning process consists of two phases: a reconnaissance phase and a feasibility
phase. The construction process also consists of two phases: the pre-construction engineering
and design phase (PED), and the construction phase. The reconnaissance phase, which is this
study's focus, utilizes existing information to analyze the water resources problems of the study
area and to determine whether there is both Federal and non-Federal interest in further detailed
investigations. As stated previously, the Reconnaissance Study is conducted at full Federal
expense. During the subsequent feasibility phase, new data is collected and detailed analyses are
performed to identify the best solution from economic, environmental, social, and engineering
standpoints. The cost of the feasibility phase is shared equally between the Federal government
and a non-Federal sponsor(s). The non-Federal sponsor(s) may include state, county, or local
governments,

The following study process was used in this Reconnaissance Phase of the Blackstone
River watershed study: (1) define existing conditions; (2) identify problems, needs, and
opportunities in the study area; (3) identify potential solutions; (4) perform preliminary plan
formulation, in which some alternatives are eliminated from further consideration; (5) identify
alternatives to be considered in detail; (6) evaluate the potential impacts of each alternative; (7)
estimate the alternative solutions' costs and benefits and determine whether one of the potential
solutions is in the Federal interest; (8) identify a potential non-Federal sponsor for the potential
solutions; (9) prepare a Project Study Plan (PSP); and (10) negotiate the feasibility cost-sharing
agreement (FCSA). The PSP describes the tasks required during the feasibility study and
corresponding costs. The FCSA lays out the management structure and financial obligations that
both the Federal government and the non-Federal sponsor(s) agree to execute. This report
contains a summary of the investigations, results, conclusions, and recommendations of this study
process.

The feasibility phase will undertake more detailed examinations of solutions to identify
environmental restoration opportunities within the Blackstone River watershed. The feasibility
study process is complex, but can be summarized as follows: (1) prepare detailed design using
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new, updated information; (2) evaluate specific engineering, environmental, and economic effects;
(3) identify the optimum project from both a Federal and non-Federal perspective; and (4)
recommend one alternative for construction. If a project is recommended, the feasibility report
would then be submitted to the U.S. Congress for project authorization.

The third and fourth phases are the PED phase and the construction phase. If Congress
authorizes construction of the project, the final engineering and design are performed, and
construction plans and specifications are completed during the PED phase. Actual construction
follows the PED phase. The PED and construction phases are cost-shared 35 percent by the non-
Federal sponsor and 65 percent by the Federal government.

1.5.2 Involvement By Others

Because of the limited time frame of the reconnaissance study, the public involvement
process was primarily limited to governmental agencies familiar with the watershed. The Corps
solicited input on both the types of solutions that should be implemented and specific areas
needing improvements. Should the study move on to the feasibility phase, general public
meetings would be held to obtain additional input into the project.

A reconnaissance investigation kickoff meeting was held with members of the U.S.
Environmental Protection Agency (EPA), the U.S. Fish and Wildlife Service (USFWS), the U.S.
Geological Survey (USGS), the Natural Resources Conservation Service (NRCS), the
Massachusetts Department of Environmental Protection (MADEP), the Massachusetts
Department of Environmental Management (MADEM), the Rhode Island Department of
Environmental Management (RIDEM), the BRVNHCC, the University of Rhode Island (URI),
and others, attending. The purpose of the meeting was to provide an overview of the study
process, explain what would be investigated in the Reconnaissance Investigation, summarize the
Corps existing understanding of the watershed's problems, and solicit comments and input
regarding the Corps understanding of the issues. The meeting also provided an opportunity to
solicit input on the types of projects that the Corps should consider, and to solicit input into
specific locations needing attention.

A 15-person technical advisory committee, consisting of members of EPA, USGS,
Massachusetts Division of Fisheries and Wildlife (MADFW), RIDEM, BRVNHCC and URI, met
to provide input to the Corps. The Corps received general concurrence from the committee that
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its proposed approach to the study of the watershed’s problems, and the types of actions to be
evaluated at prototype project locations was reasonable.

Other coordination meetings were held including one with EPA risk assessors to discuss
approaches that the Corps should take concerning the basin's contaminated sediments, and more
specifically those in Fisherville Pond. Meetings and field visits with representatives of various
agencies were also held. In addition, periodic meetings of the BRVNHCC's Environmental
Subcommittee Streamflow Task Force (attended by the EPA, USFWS, Rhode Island DEM’s
Division of Water Resources, MADEP’s Office of Watershed Management (OWM, formerly the
Division of Water Pollution Control), Massachusetts DEM’s Office of Water Resources, the
National Park Service, the Massachusetts Watershed Coalition, Massachusetts Audubon Society,
University of Massachusetts Extension Service, and BRVNHCC staff) were regularly attended by
Corps staff.

1.6  Prior and Ongoing Projects, Studies, and Reports
1.6.1 Flood Control Projects

The Army Corps of Engineers has constructed one flood control project, West Hill Dam,
and four Local Protection Projects (the Worcester Diversion, and the Blackstone, Woonsocket,
and Lower Woonsocket Local Protection Projects) in the Blackstone River watershed. Although
design and construction of the Local Protection Projects (LPPs) was Federally funded, operation
and maintenance of these projects was turned over to local governments. All of these projects
were designed to reduce flood damages in the river basin. The following is a brief description of
the projects:

West Hill Flood Control Project. Completed in 1961 by the Corps of Engineers, West Hill
Dam is a flood control reservoir located on the West River, about 3.5 miles upstream of its
confluence with the Blackstone River. This project is operated to control flood discharges from
its 27.9 square mile drainage area. There is no seasonal or permanent pool at West Hill, however,

the project does have 12,440 acre-feet of available flood control storage (equivalent to 8.3 inches
of runoff).

Worcester Diversion Project. This project is located on Kettle Brook in Auburn and

Millbury and was completed in 1960. It is comprised of a concrete control dam on Kettle Brook,
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a diversion structure, a 4,205-foot long tunnel, and an 11,000-foot long channel. The project
diverts flood flows from 30.5 square miles of Kettle Brook to the Blackstone River, bypassing 7
miles of congested river channel in Worcester, thereby, reducing flooding within that reach.

Blackstone LPP. Completed in 1971, this 860-foot long earthen dike in the town of
Blackstone, Massachusetts provides protection against flooding for the town hall, courthouse and

residential and park areas.

Upper Woonsocket LPP. This project, completed in 1960, consisted of 8,300 feet of
channel improvement with a trapezoidal channel section and stone slope protection, replacement
of the Woonsocket Falls Dam (Thundermist Dam) with a new dam having four tainter gates,
modification of two railroad bridges, a pumping station for a 44-acre interior drainage area, four
dikes, a floodwall, and replacement of a highway bridge crossing the Blackstone River.

Lower Woonsocket LPP. This project consists of three units: Social District, Hamlet
District, and Bernon. The Social District Unit includes 6 dikes, 3 floodwalls, excavation of 2
channels, 2 pressure conduits, and a pumping station. There are 1,100 feet of concrete T-walls on
the Blackstone River averaging 13 feet high, 610 feet of concrete walls with an average height of
30 feet on the Mill River, and two channels totaling 610 feet. In addition, there are 1,870 feet of
dike on the Blackstone, 2,410 feet on the Mill River, and 630 feet on the Peters River. The Mill
River pressure conduit passes flows from a 34.7 square mile watershed, while the Peters River
pressure conduit handles flows from a 12.7 square mile drainage area. The pumping station
handles 284 acres of drainage area. The Hamlet District Unit includes three dikes totaling 3,100
linear feet with 75 feet of floodwall. The channel improvement is about 2,000 feet long. There is
also a pumping station and gravity conduit. The Bernon Unit included the removal of Bernon
Dam and 600 feet of channel improvements.

1.62 Shore and Bank Protection Projects

The Army Corps of Engineers has constructed one shore and bank protection project in
the Blackstone River basin. The project is described as follows:

Blackstone River, Millbury. This project was constructed at the McCracken Road Bridge,
about 2,000 feet downstream of the Massachusetts Turnpike. Large shoals (i.e. sandbars) in the
center of the river were removed, and 300 feet of stone slope protection was constructed along
each riverbank in order to protect the bridge structure.
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1.6.3 Previous Corps of Engineers Studies

In the 1970's, the Army Corps of Engineers conducted a Reconnaissance Investigation of
the Blackstone River watershed for the primary purpose of examining the flood control needs of
the watershed (Ref. "Blackstone River Watershed”, August 1981). The study investigated
approximately 40 potential projects with only one, the Berkeley Local Protection Project,
economically justified and warranting detailed study. Two alternatives were formulated for
Berkeley, one structural and the other non-structural (flood warning/waterproofing), but neither
was implemented due to financial limitations and lack of local support.

In November of 1994, a Planning Assistance to States (PAS) Program study by the Army
Corps of Engineers entitled "Blackstone River Restoration Study" was published, providing the
groundwork for this Reconnaissance Investigation. The PAS study identified problems of the
mainstem Blackstone River, established objectives and a framework for their achievement, and
noted that achievement of objectives would likely be a matter of tradeoffs. The problems and
objectives were identified primarily through a number of meetings with Federal, State and
community officials, private citizens, and environmental scientists, many of whom are continuing
to contribute to this Reconnaissance Investigation.

1.6.4 Major Watershed Projects and Studies

In 1985, EPA created the Narragansett Bay Project (NBP) as part of its National Estuary
Program. The NBP spent six years developing a plan to improve the Bay's quality of water,
manage its living resources, and preserve its public uses. The "Comprehensive Conservation and
Management Plan (CCMP) for Narragansett Bay" (EPA, NBP, RIDEM, and Rhode Island
Department of Administration, Final Report, December, 1992) provides a blueprint for immediate
and long-term actions to be taken by Federal, state, and local agencies and authorities well into
the next century. Although the report cannot be considered a Blackstone River watershed report,
the CCMP did identify the Blackstone River as one of two "Areas of Special Concern" due to its
importance to the Bay and provided several recommendations specific to the Blackstone,
including the development of a comprehensive sediment remediation plan with an estimated
implementation cost of $144 million. No action has been taken to date on the recommended
sediment remediation plan, other than a Massachusetts Section 319 bioremediation demonstration
project at Rice City Pond in Uxbridge, Massachusetts (1997 implementation).



In 1990, EPA Region I organized the Blackstone River Initiative (BRI) at the request of
the commissioners of the MADEP and RIDEM, in part due to the prompting of those involved
with Rhode Island's Narragansett Bay Project and Save the Bay, a citizen’s group. The BRI was
established primarily to determine causes of the river's contamination and to facilitate future
decision-making regarding pollution controls and abatement in the Blackstone River basin.
Participants in the Initiative include EPA, MADEP’s OWM, RIDEM, and URI. A major portion
of the Initiative was to conduct dry weather and wet weather surveys of the river. The BRI’s
work includes an up-to-date comprehensive analysis of the toxicity and chemistry of ambient river
water, sediments and their oxygen demand, sediment pore water, significant industrial and
municipal water effluent, and a benthic macroinvertebrate community health analysis for several
locations on the Blackstone River and selected tributaries. Fish tissue analysis performed by
MADEP was also incorporated into the study.

The dry weather measurements are being used to determine the significance to the
Blackstone River of tributary and point source discharges that dominate its water quality during
low streamflows. The wet weather measurements are being used to determine the water quality
impacts from stormwater runoff and the resuspension of contaminated sediment. This data, when
coupled with streamflows, is being used to estimate dry weather versus wet weather loadings for
several pollutants. Results of the Initiative were published in the April 1996 draft report entitled
"Blackstone River Initiative: Water Quality Analysis of the Blackstone River Under Wet and Dry
Weather Conditions”.

A report entitled "A Sediment Control Plan for the Blackstone River" was published in
July 1981 by the Massachusetts Department of Environmental Quality Engineering (DEQE, now
DEP), Office of Planning and Program Management, documenting a major DEQE effort to
address the issue of contaminated sediment at several Blackstone River sites and one tributary
site, all in Massachusetts. The report, sometimes referred to as the McGinn report?, described the
levels of metals in sediment found by CE Maguire, Inc. in 1981%, locations of sediment accrual,
sediment volumes, impacts of the sediment on river ecology, and alternatives available to
eliminate or mitigate the adverse impacts. The McGinn report also examined sediment quality
guideline criteria developed for various areas/applications, previous Blackstone River water

After its author, Joseph M. McGinn

"Bottom Deposit Removal and/or Control Alternatives for the Blackstone River", prepared by CE
Maguire, Inc. for DEQE, March 1981
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quality, sediment, and fish sampling studies, and attempted to assess the relative degree of
contamination at each site using a "Sediment Pollution Index". The McGinn report recommended
a comprehensive $35.6 million sediment management plan for the Massachusetts sites. None of
the study recommendations were adopted.

1.7  Institutional Analysis and Ongoing Programs
1.7.1 U.S. Environmental Protection Agency

The EPA is currently awaiting the final BRI report results. It appears that EPA actions
are focused on the point- and non-point sources of water quality degradation. EPA is working
with the states to further tighten the NPDES permit limits of Blackstone River dischargers
through the establishment of Total Maximum Daily Loads (TMDLs) for various water quality
constituents in non-attaining river segments. EPA personnel have also been working with the
BRVNHCC Environmental Sub-Committee Streamflow Task Force to require the Federal Energy
Regulatory Commission (FERC) to eliminate the hydropower induced flow fluctuations on the
Blackstone River by enforcing the existing license requirements that the plants operate as "run-of-
river". EPA also provided comments to the Corps on the preliminary risk assessment done for
Fisherville Pond as part of this Reconnaissance Investigation.

1.7.2 Massachusetts Executive Office of Environmental Affairs

Positive interest in the Reconnaissance Investigation and the direction it was taking was
expressed in meetings of September 18, 1996 and April 22, 1997 between the Corps of Engineers
and an EOEA representative.

MADEP’s OWM has been highly involved in the Blackstone River Initiative, playing a
major role in formulating and implementing BRI efforts. OWM has selected the Blackstone
watershed as one of the first four watersheds in which TMDLs will be developed.* Both point
and non-point loads are to be allocated as part of the TMDL process, which includes a re-opening
of NPDES permits.

Draft Blackstone R. Watershed - Resource Assessment and Management Plan.
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1.7.3 Rhode Island Department of Environmental Management

Positive interest in the Reconnaissance Investigation was expressed in meetings of
September 12, 1996 and April 3, 1997 with the state’s Division of Fish and Wildlife, the agency
designated by RIDEM as the point-of-contact for all Blackstone River study coordination.
Particular interest was expressed in Corps proposals to restore the wildlife/wetland values of the
Lonsdale Drive-In, Lincoln, Rhode Island and abandoned gravel pits, and the implementation of
fish passage facilities at the lower four dams on the Blackstone River.

RIDEM staff are working with the BRVNHCC Environmental Sub-Committee
Streamflow Task Force in its work with FERC to eliminate the water level fluctuations caused by

the hydropower facilities.

RIDEM also has the Narragansett Bay Program which spearheaded much of the effort
resulting in EPA’s BRI

1.7.4 Natural Resources Conservation Service

The Natural Resources Conservation Service currently has a relatively limited role in the
watershed. NRCS has proposed the construction of a water control structure to be located
immediately upstream of Lackey Pond Dam on the Mumford River sub-basin. The purpose of
this structure is to insure that the very important waterfow] habitat provided by Lackey Pond not
be eliminated by failure of the currently unsafe dam. The water control structure would serve as a
dam. The dam itself will not be altered by NRCS as it has no authority to work on this historic

dam.
1.7.5 U.S. Geological Survey

The U.S. Geological Survey (USGS) currently maintains several streamflow recording
gages, two of which are on the mainstem Blackstone River, and several water quality gages in the
watershed. The USGS also sporadically performs water quality monitoring at various locations.

1.7.6 Blackstone River Valley National Heritage Corridor Commission

The BRVNHCC has been pursuing a wide range of activities, from implementation of a
bicycle trail along the full length of the Blackstone River to the opening of visitor centers to
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“signing” the basin. The BRVNHCC often works with Federal and state agencies, communities,
political entities and other local interest groups to facilitate preservation and restoration activities
in the corridor.

1.7.7 TU.S. Fish and Wildlife Service

The USFWS has played a significant role, working with the BRVNHCC Streamflow Task
Force, to encourage FERC to eliminate the hydropower-caused streamflow fluctuation. The
USFWS is also working with FERC on the problem of dewatered reaches caused by hydropower
diversions.

1.7.8 Massachusetts Audubon Society

The Advocacy Department of the Massachusetts Audubon Society in Worcester,
Massachusetts has focused most of its efforts on water resource protection in the Blackstone
River watershed. It strives to raise the level of awareness of the connection between land use and
water quality in its work with citizens, local and state officials, and students. Programs include
the Blackstone River Watershed Education Project, where over 400 students and teachers from
20 high schools throughout the watershed test the waterways three times a year, then gather to
present their findings and create watershed-related projects for their communities. Massachusetts
Audubon Society has published “Guiding growth and Development in Massachusetts - A Citizens’
Handbook for Shaping the Future of Your Community”, with an edition specifically tailored to
Central Massachusetts and the Blackstone watershed.

1.7.9 Blackstone Headwaters Coalition

The Blackstone Headwaters Coalition is a partnership of nearly forty organizations,
governmental agencies and individuals who are working together to address water resource
protection and restoration issues in the Headwaters Region of the Blackstone River Watershed.
The coalition's vision is of a Blackstone Headwaters Region that is as well-known for the beauty,
health and recreational opportunities of its water resources as for its historic industrial
contributions.
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1.7.10 Sierra Club, Rhode Island Chapter

As part of its Blackstone River Valley Wetlands Restoration and Protection Campaign, the
Sierra Club is identifying wetlands that may be particularly valuable to restore or protect. Sites
identified by Sierra Club include: the Lonsdale Drive-In site, Fisherville Pond in Grafton,
Massachusetts, the Cherry Brook/Cedar Swamp in North Smithfield and Woonsocket, and the
stone and gravel mining site, Mendon Road, Cumberland, Rhode Island.

1.7.11 Other Entities

Many other non-profit entities are extensively involved in environmental restoration
aspects in the watershed including Save the Bay, the Blackstone River Watershed Association,

and Friends of the Blackstone.
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II. EXISTING CONDITIONS

2.1  Physical Setting
2.1.1 Location

The Blackstone River basin, located in south-central Massachusetts and northern Rhode
Island, is generally elongated in shape, with a length of about 46 miles and an average width of 12
miles. The total drainage area of the watershed is 475 square miles, 335 square miles in south
central Massachusetts and 140 square miles in northern Rhode Island. The Blackstone River
begins in Worcester, Massachusetts and flows in a generally southeasterly direction to its mouth
at the Main Street Dam in Pawtucket, Rhode Island. Several miles of the river in Blackstone,
Massachusetts and Woonsocket, Rhode Island are channelized by Corps local protection projects.
Below this dam, the river becomes a tidal estuary known as the Seekonk River. The Seekonk
feeds the Providence River seven miles downstream in Providence, Rhode Island, which in turn
discharges to Narragansett Bay. A general basin map of the Blackstone River is provided as
Figure 1.

The principal tributaries of the Blackstone River are Kettle Brook, Quinsigamond,
Mumford, West, Branch, and Mill Rivers. The largest headwater tributary is Kettle Brook, which
has its origin about 7 miles northwest of the city of Worcester. Kettle Brook terminates at Curtis
Pond where Tatnuck and Beaver Brooks join it to form the Middle River, which in turn is joined
by Mill Brook in the southern part of Worcester to form the Blackstone River. The followingis a

brief discussion of the major tributaries.

Kettle Brook. Kettle Brook has its source near Paxton Center and follows a southeasterly
course through Leicester and Auburn to Stoneville, where it turns in a northeasterly direction
before entering Leesville Pond. From there it flows northwesterly into Curtis Pond in Worcester
and joins Tatnuck and Beaver Brooks to form the Middle River. Kettle Brook falls approximately
650 feet in its 13 mile length and a total drainage area of 34 square miles. The sub-basin has
several natural lakes and water supply reservoirs. In addition, the Corps Worcester Diversion
Project, completed in 1960, diverts floodflows from 30.5 square miles of the Kettle Brook
watershed to the Blackstone River, bypassing a flood prone section of Worcester.
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Beaver Brook. Beaver Brook originates near the city of Worcester's northern border. It
flows southward for approximately 4.5 miles before joining Kettle Brook to form the Middle
River. The 15.6 square mile Beaver Brook watershed is densely populated and has few ponds,
lakes or reservoirs. Much of the brook is either channelized or culverted.

Mill Brook. Mill Brook begins in the town of Holden, Massachusetts, then flows
southward to its confluence with the Middle River in the southern portion of Worcester,
Massachusetts. Throughout most of its 7.5 mile length, the brook is enclosed in an underground
conduit. The terrain along Mill Brook's course is very hilly and heavily urbanized.

Middle River. Flowing generally southeasterly for a distance of about 2.5 miles, Middle
River passes through a wetland area and two small ponds. It intercepts Mill Brook to form the
Blackstone River at the former American Steel and Wire Company Dam northeast of the
Quinsigamond Village in Worcester. The total drainage area of the Middle River Basin is 65
square nailes.

Quinsigamond River. The Quinsigamond River watershed has an area of 35 square miles,

a length of about 12 miles and a maximum width of 4.5 miles. It includes many hills and
numerous lakes and ponds. The largest body of water is the 5-mile long Lake Quinsigamond,
located in the headwaters of the watershed, with a water surface area of about 1 square mile.

This lake and the ponds downstream, coupled with the flat slope of the Quinsigamond River, have
a decided effect on the timing and attenuation of peak floodflows at the mouth of the river. From
the outlet of Lake Quinsigamond, the river falls approximately 65 feet in its 5-mile length, joining
the Blackstone River in Grafton, Massachusetts (Fisherville Pond).

Mumford River. The Mumford River with an area of 58 square miles flows from the
outlet of Manchaug Pond in Sutton, Massachusetts and follows a meandering course in a general
easterly direction to its confluence with the Blackstone River at Uxbridge, Massachusetts. In this
17-mile course the river falls approximately 450 feet. Several large ponds and lakes in the
headwaters provide considerable natural storage, and in addition, many small dams and reservoirs
developed by textile and machinery industries reduce and retard flood discharges. The basin is
rural in the upper watershed, but heavily industrialized in the lower portions.

West River. The West River watershed, with an area of 35 square miles, is elongated in
shape with a length of about 12 miles and a width varying from about 5 miles in the upper portion
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to about 2 miles in the lower portion. The basin consists of low, rolling wooded hills and broad
valleys with scattered lakes and swamp areas. The Corps flood control project, West Hill Dam,
was constructed in 1961 on the West River in Uxbridge, Massachusetts, and controls 27.9 square
miles of drainage area during flood events. Elevations range from over 600 feet in the headwaters
i 200 feet NGVD at the mouth. The river has its origin at Silver Lake, approximately 2 miles
southeast of Grafton, Massachusetts. The West River flows southeasterly from its source through
Upton, where it is joined by Warren Brook, then gradually turns to a more southerly course to its
mouth about one mile south of Uxbridge. The length of the river is approximately 16 miles,
during which it falls about 150 feet.

Branch River. The Branch River, the Blackstone's largest tributary has a triangular-
shaped watershed of 96 square miles, of which 13 are in Massachusetts and 83 in Rhode Island.
The mouth of the river is near the Massachusetts-Rhode Island state line, about 1.5 miles north of
the city of Woonsocket. The Branch River is formed by the confluence of the Pascoag and
Chepachet Rivers near the town of Mapleville, Rhode Island and flows northeasterly for about 9
miles to its mouth. The Chepachet River drains the southern part of the watershed, whereas the
Pascoag River and its principal tributary, the Clear River, drain the northwestern section.
Elevations range from 800 feet in the headwaters to 200 feet NGVD at the mouth. In spite of a
hilly terrain, there are many lakes, ponds, and reservoirs which provide minor attenuation of

floodflows.

Mill River. The Mill River has its source at North Pond in Milford, Massachusetts and
flows southerly to its confluence with the Blackstone River at Woonsocket. In its 18-mile length,
the Mill River has a fall of about 230 feet, of which 23 feet occur within a one-mile reach in
Woonsocket. The watershed has a drainage area of 35 square miles, about 16 miles long and 2
miles wide, comprised of rolling wooded hills and broad valleys with scattered lake and swamp
areas which have a large modifying effect on floods. Harris Pond, impounded by a 36-foot high
dam and located at the Massachusetts-Rhode Island state line, failed during the August 1955
flood and destroyed all dams on the lower Mill River within the city of Woonsocket. With the
exception of Harris Pond Dam, none of these dams have been replaced.

Peters River. Peters River originateé in Bellingham, Massachusetts, just north of Silver
Lake. It flows southwesterly for approximately 3.5 miles and then crosses the Massachusetts -
Rhode Island State line at Woonsocket. About a mile farther downstream, it joins the Blackstone
River via a pressure conduit at the lower Woonsocket local protection project.
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Abbott Run. Characterized by many swamps and ponds, Abbott Run flows from the
towns of Wrentham and Cumberland along the Massachusetts-Rhode Island border. Near its
origin, it is impounded in the Diamond Hill Reservoir which supplies water to the city of
Pawtucket, Rhode Island. It then flows southward, joining the Blackstone River in the village of
Valley Falls, Rhode Island. Abbott Run has a drainage area of 27 square miles.

2.1.2 Ponds, Lakes and Reservoirs

There are about 350 ponds, lakes, and reservoirs the Blackstone River Basin, including
about 190 in Massachusetts and 160 in Rhode Island. Most are impoundments created in the 19th
or early 20th centuries for hydropower or water supply. Table 1 presents some information on
the existing dams on the mainstem river. Tributary dams are not listed due to the major effort
required to compile an accurate tabulation.

The largest lake in the Blackstone River basin is Lake Quinsigamond, a 475 acre natural
lake on the Quinsigamond River in Worcester, Shrewsbury, and Grafton, Massachusetts. Other
large lakes or impoundments include Manchaug Pond in Douglas and Sutton, Massachusetts (348
acres), Singletary Lake in Sutton and Millbury, Massachusetts (330 acres), Wallum Lake in
Douglas, Massachusetts (322 acres), and Pascoag Reservoir in Burrillville and Glocester, Rhode
Island (349 acres). Several of the large impoundments are water supply reservoirs operated by
regional utilities with water quality protected by state and local policies which limit development
and other activities within water supply watersheds.

2.1.3 Wetlands

Information about wetlands in the Blackstone River watershed is available from three main
sources: the Rhode Island Geographic Information System (RIGIS), the Massachusetts
Geographic Information System (MAGIS) databases, and USFWS National Wetland inventory
maps. Wetland mapping from the RIGIS and MAGIS databases is shown in yellow on Figure 2.
Rhode Island mapping includes both forested and non-forested vegetated wetlands;
Massachusetts mapping includes only non-forested vegetated wetland.

A significant percentage of the Blackstone River basin is nonforested wetland. In
addition, approximately 40 to 60 percent of wetlands in Massachusetts are forested (as is the case
elsewhere in the northeast). A considerable amount of open water wetland habitat and some
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TABLE 1 - Mainstem Blackstone River Dams (Upstream to Downstream Order)

New England Power Millbury, MA 15 29 Low
Singing Sutton, MA 10 50 Low
Fisherville Pond Grafton, MA 10 250 High
Farnumsville' Grafton, MA 10 85 Low
Riverdale? Northbridge, MA 14 88 Low
Rice City Pond Uxbridge, MA 21 1762 High
Tupperware? Blackstone, MA 12 305 Low
Saranac Mill Blackstone, MA 17 20 ?
Thundermist? Woonsocket, RI 40 300 Signif
Manville Lincoln, RI 19 58 Signif
Albion Lincoln, RI 25 495 Signif
Ashton Lincoln, RI 10 35 Low
Pratt (Lonsdale) Lincoln, RI 12 ? Signif
Valley Falls? Central Falls, RI 10 80 Signif
Elizabeth Webbing? Pawtucket, RI 10 150 Signif
Slater Mill Pawtucket, RI 7 ? Signif
Main Street? Pawtucket, RI 7 25 |Low
1 FERC has recently ruled jurisdiction over the Farnumsville hydropower facility;

applications, and other sources.
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emergent habitat has been created in the Blackstone basin through construction of numerous mill
dams and water supply reservoirs, though much of this has been offset by wetlands filling and
other actions. In many instances, though, construction of these impoundments probably
destroyed significant riparian wetland habitat.

A number of large wetland areas are present in the Blackstone River Basin (see Table 2).
Most consist of forested wetland and scrub-shrub wetlands systems dominated by red maple.
Wetlands with extensive emergent marsh or wet meadow are rare. The most extensive emergent
marsh system is the Valley Falls (Lonsdale) Marshes on the Blackstone River in Lincoln and
Central Falls, Rhode Island. Diverse emergent marsh/wet meadow systems have also developed
on the Blackstone at the Rice City, Fisherville, and Manville Dam impoundments, and at the

Table 2- Large Wetlands Systems in the Blackstone River Basin

Wetland Location Size (acres) Dominant Wetland
Community Type (s)
MASSACHUSETTS
Cedar Swamp Uxbridge 154 Forested/Open Water
Cider Mill Swamp Grafton 238 Forested/Scrub-Shrub
Fisherville Pond Grafton 185 Emergent/Open Water
Hopedale and Mill Ponds ~ Milford 212 Emergent/Open Water
Lackey Pond Dam Northbridge, Uxbridge 95 Emergent/Open Water
Mill River Mendon, Blackstone 168 Forested
Slocum Meadow Shrewsbury 174 Forested
Rice City Pond Northbridge, Uxbridge 105 Emergent/Open Water
Riverdale Pond Riverdale 60 Emergent/Open Water
West River Upton, Northbridge 150 Forested
RHODE ISLAND
Cedar Swamp North Smithfield NA Forested
Pratt (Lonsdale) Dam Lincoln, Cumberland 63 Emergent/Open Water
Valley Falls Marshes Central Falls, Cumberland 183 Emergent/Open Water
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Lackey Dam impoundment on the Mumford River. Most of the numerous large lakes and
reservoirs in the basin consist primarily of open water, with little emergent marsh.

2.1.4 Riparian Habitat

Riparian habitat refers to land adjacent to rivers, streams, lakes and impoundments.
Riparian habitat is generally defined as including the floodplain or at least 100 to 200 feet outward
from the riverbank or shoreline, whichever is greater. No studies have attempted to map riparian
habitat or the condition of riparian “buffers” in the Blackstone River watershed. In many places,
however, especially along the Blackstone River and the lower reaches of major tributaries,
riparian habitat is extensively developed. Along the Blacktone River, riparian buffers are often
less than 100 ft. wide, and in many heavily developed areas, less than 25 feet wide. Substantial
undeveloped habitat remains in protected areas along the Blackstone River (e.g. Rice City Pond),
north of Church Street in Northbridge, south of Mendon Street (Rte. 16) in Uxbridge, and in the
upper reaches of some tributary streams.

Remaining riparian habitat in the Blackstone River basin is primarily wooded. Forested
riparian areas are typically dominated by red maple. White pine and oak are common in drier
locations. Common species in scrub-shrub riparian habitat include alder, dogwoods, willows, and
buttonbush.

2.1.5 Upland

Undeveloped upland habitat in the Blackstone River basin is primarily forested. The basin
lies in the “Central Hardwoods-Hemlock-White Pine” forest region. This region has a mixture
of species common to more northerly or southerly areas. Until it was wiped out by the Chestnut
blight late in the 19th century, American chestnut was the dominant tree. Red, black, and white
oaks, hickories, gray, yellow, and black birches, and maple are the major species, with red maple
occurring in wetter sites. White pine and hemlock are the primary evergreens.

Open land (see Figure 3 - Blackstone River Watershed Open Space) is typically colonized
by shrub species such as staghorn sumac, gray birch, and white pine saplings. Although some
pasture is present, large patches of grassland habitat that is not grazed or regularly mowed is very

rare.
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2.1.6 Geology, Soils and Groundwater

2.1.6.1 Bedrock and Surficial Geology. The Blackstone River Basin is located
within two major physiographic regions, the New England Upland Region and the Narragansett
Basin. Topography ranges from the low hills and plains of less than 200 feet above sea level in
the Narragansett Basin (located in the southern portion of the Blackstone River Basin) to
elevations ranging from 300 to over 1,000 feet above sea level in the New England Region
(located in the northern portion of the Blackstone River Basin). Bedrock within the Blackstone
River Basin is comprised of igneous, metamorphic, and sedimentary rocks consisting of granite,
quartzite, schist, phyllite, gneiss, shale, sandstone, and conglomerate.

The current landforms were modified by erosion and glacial processes. As the glacier
retreated it left deposits of glacial outwash material comprised of clay, silt, sand, and gravel which
blanket the area today. In addition, glacial till was deposited and consists of unsorted sizes of
materials (clay to boulders). The till is widely distributed in the basin and usually occurs as a thin
blanket over the bedrock surface and is generally thicker in the valleys. The extensive deposits of
till and outwash have created numerous swamps and ponds observed throughout the region.

Since the last glacial period, there probably has been slight uplift of the region, some renewed
erosion in the larger stream valleys and filling in of ponds with vegetation; but the topography of
today remains essentially that of the late post glacial time of at least 12,000 years ago.

2.1.6.2 Soils. The soil profile in the Blackstone Valley is typically fine deposits
(flood plains only) underlain by glacial outwash or till, and bedrock. The fine deposits are loose
mixtures of clay, silt and sand that may or may not be sorted. Exploration logs indicate that they
are typically less than 10 feet thick. The outwash and till are dense heterogeneous mixtures of
clay, silt, sand, gravel, cobbles and boulders. The outwash tends to have a smaller gravel, cobble
and boulder content than the till. In most cases, the till is 10 to 20 feet in thickness and mantles
the bedrock in the upland areas. It is also commonly found in valley areas at the base of the
stratified drift aquifer discussed below. Sediments in the basin have been deposited by erosional
processes in backwater areas and behind obstructional features such as the existing dams. Much
of the sediment may be contaminated due to past industrial activities that occurred along the river.

2.1.6.3 Groundwater. Till 10 to 20 feet thick often covers the bedrock in the
upland areas. Water is stored in porous voids in the till layer and in open fractures in the upper
few hundred feet of bedrock. Well yield is typically between 2 and 15 gallons per minute. Both
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groundwater and surface water sources are utilized by Rhode Island and groundwater is the
primary source outside of the Worcester area in the Massachusetts portion of the basin.

Throughout most of the Blackstone River Basin, the stratified drift aquifer averages 40
feet in thickness or more and averages 500 feet or less in width. Stratified drift consists of sorted
and layered materials deposited by a meltwater stream or settled from suspension in a body of
quiet water adjoining a glacier. The thickest and most transmissive part of the aquifer is beneath
the river. Yields of 200 gallons per minute and greater are obtainable from many wells placed in
close proximity to the river. The yield of the stratified drift aquifer is dependent in part upon the
rate at which infiltration can be induced from the river.

Man-made impacts on groundwater have occurred. Impacts to the groundwater have
resulted due to residential waste systems, fertilizers/pesticides from residential and agricultural
application, runoff of deicing salts from highways, landfill leachate, and infiltration from the
degraded streams of the basin. This has resulted in an increase in water hardness as well as
chlorides, sulfates, and nitrates. The quality of groundwater in the Blackstone River Basin is
generally good with the exception of the presence of high concentrations of manganese and iron

and low pH.
2.1.7 Social and Economic Setting (Population and Employment)

The cities and towns along the Blackstone River include a range of communities from
large cities to small towns. The City of Worcester, at the river's head, is the second largest city in
Massachusetts, second only to Boston. The City of Pawtucket, where the river ends and becomes
the Seekonk River, is the fourth largest city in Rhode Island in terms of population, after
Providence, Warwick, and Cranston. In general, the communities along the river in
Massachusetts, with the exception of Worcester, are typically small towns. Conversly, in Rhode
Island, the communities along the river are generally larger towns or small cities. Table 3 shows
the 1990 population of the cities and towns along the river, based on the 1990 US Census, the last

census update/survey date.
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Table 3 - 1990 Population
Cities and Towns along the Blackstone River

Municipality 1990 Population
MASSACHUSETTS
Worcester, city 169,759
Millbury 12,228
Sutton 6,824
Grafton 13,035
Northbridge 13,371
Uxbridge 10,415
Millville 2,236
Blackstone 8,023
RHODE ISLAND
Woonsocket, city 43,877
North Smithfield 10,497
Cumberland 29,038
Lincoln 18,045
Central Falls, city 17,637
Pawtucket, city 72,644

The nature of the economies and employment in the different cities and towns along the
Blackstone River varies. Worcester is a very large city and has a major employment base. Many
of the small towns around Worcester, including those along the river to the southeast, serve as
suburbs of Worcester, and, to a lesser extent, distant suburbs of Boston. As a large city,
Worcester is urban in nature, with high population density, high levels of development, and a large
and diverse number of employers, including manufacturing businesses, colleges and universities,
and numerous retail and wholesale trade businesses. In contrast, the towns along the river in
Massachusetts to the south and east of Worcester are much less developed, with areas of
suburban development, large areas of open space, and significantly fewer employers.

In Rhode Island, the cities of Woonsocket, Central Falls, and Pawtucket are small to
medium-sized cities, with areas of both urban and suburban development, and with a significant
number and variety of employers. The towns of North Smithfield, Cumberland, and Lincoln are
generally suburban in nature.
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Current employment data for the communities along the Blackstone River are shown in
Table 4, below. All data shown reflect September 1996 employment information.

Table 4 - Employment, September 1996
Cities and Towns along the Blackstone River

Unemployment
Municipality Labor Force Rate
MASSACHUSETTS, State 3,157,000 5.3%
Worcester, City 75,974 4.4
Millbury 6,628 43
Sutton 3,991 3.3
Grafton 7,121 3.4
Northbridge 6,592 5.2
Uxbridge 5,878 34
Millville 1,390 55
Blackstone 4,467 53
RHODE ISLAND, State 494 400 5.1
Woonsocket, City 19,127 7.1
North Smithfield 5,204 3.0
Cumberland 16,069 43
Lincoln 9,960 5.0
Central Falls 6,671 8.0
Pawtucket, City 35,389 6.1

2.1.8 Land Use

Land use in the cities and towns along the Blackstone River ranges from highly developed
and urbanized to undeveloped open space (see Figure 2 - Blackstone River Watershed Land Use).
About 70 % of the basin is undeveloped and mostly forested (see Table 5). The remaining 30 %

of the basin is developed primarily for residential purposes.

Cities such as Worcester, Massachusetts and Woonsocket, Cumberland, Lincoln, Central
Falls and Pawtucket, Rhode Island are primarily urban in nature, containing a high level of
development. Many of the towns along the river are more suburban in nature. Many of the
communities along the mainstem river have relatively sparse residential development and areas of
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Table 5 - Land Use

Category Percentage
Rhode Island  Massachusetts

Undeveloped
Forest 52.7 574
Wetland 14.2 1.7
Surface Waters ? 32
Open Land 1.5 24
Developed
19.2 19.6
: Residential
Commercial 2.7 1.4
Industrial 1.4 1.3
Urban - 1.9
Cropland and Pasture 3.7 7.0
Transportation 1.0 1.5
Mining 1.7 0.9
Recreation 0.9 1.1
Waste Disposal 0.8 0.3
Other 0.3 0.3

open space. Many have the small town centers or villages characteristic of the mill/village setups
of the early industrial age.

Significant portions of the land immediately along the banks of the mainstem of the
Blackstone River in Massachusetts are owned by the New England Power Company, and
numerous other portions of land along the river in Massachusetts contain cemeteries and
municipal wastewater treatment plants. In general, the land immediately along the banks of the
river in Rhode Island is more often public parks or urbanized development, compared to
Massachusetts.

2.1.9 Climate

The Blackstone River basin has a variable, temperate climate with frequent weather
changes, although a prolonged drought may occur lasting a month to a year or more. The basin
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usually experiences moderate local showers or thunderstorms during the summer, but in the fall,
winter, and spring months, storms of extra-tropical origin produce longer periods of precipitation.
However, some of these storms can intensify over the ocean and produce coastal storms with
strong winds and heavy rain (or snow) that are known locally as "Northeasters." During the late
summer or early fall, tropical storms or hurricanes have passed up the Atlantic coastline near
enough to produce significant amounts of rainfall accompanied by damaging winds. These types
of events can produce severe river and stream flooding throughout the entire basin.

The average annual temperature of the basin is about 49 degrees Fahrenheit. Average
monthly temperatures vary widely throughout the year, from between 25 degrees Fahrenheit in
January to 73 degrees Fahrenheit in August. Extremes in temperature range from occasional
highs slightly in excess of 100 degrees Fahrenheit to infrequent lows in the minus twenties,
particularly in the northern portions.

The mean annual precipitation is about 41 inches, generally distributed uniformly
throughout the year. The annual range between maximum and minimum values of mean monthly
precipitation does not exceed one inch. Monthly precipitation extremes at a gage in nearby
Providence, Rhode Island range from a minimum of 0.07 inch in March to a maximum of 12.24
inches in August 1955, and at Worcester 0.04 inch in March to 18.58 inches in August 1955. The
maximum 24-hour precipitation recorded at Worcester and Providence was 8.67 and 6.67 inches,
respectively, during the 18-19 August 1955 storm.

About one-third of the precipitation during the winter months is in the form of snow.
Annual snowfall averages from 35 to 40 inches, with extremes ranging from less than one foot in
the southern portions of the basin to over 100 inches at northern inland points. Average water

content of the snow cover rarely exceeds 3 inches, however, maximum water contents of over 7
inches have been experienced in the Blackstone River Basin.

2.1.10 Hydrology
The following sections summarize information provided in Appendix H.

2.1.10.1 Mainstem Blackstone River. There is limited gaged streamflow

information available on the Blackstone River. The USGS operates and maintains river gaging
stations on the mainstem river only at Northbridge, Massachusetts and at Woonsocket, Rhode
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Island. Flows recorded at these two gaging stations were considered representative of flows for
much of the length of the river. The USGS gaging station at Northbridge (141 square mile
drainage area) was operated continuously from 1940 to 1977. In addition, peak annual discharges
are available for 1936 and 1979, and the USGS began collecting streamflow records again in
1996. The USGS gaging station at Woonsocket (416 square mile drainage area) has been
operated continuously from 1929 to present.

Flow regimes on the Blackstone River below Northbridge are influenced by the Corps
flood control project, West Hill Dam, which controls 27.9 square miles (15 percent) of the
Blackstone River's watershed during flood events or during periods with high flood potential.
During non-flood events, the project has little or no impact on flows since it passes the inflow.
Other dams on the river provide negligible flood control storage with the incidental flood control
benefits coming from the natural attenuation of peak flows due to limited spillway and outlet
capacity and use of the minor surcharge storage available. Low flows are impacted by
wastewater treatment plants and other operations. Relatively short-term and non-natural flow
fluctuations are believed to be caused by one or more of the hydropower facilities located on the
mainstem river. The lack of gages on the mainstem river make it difficult to ascertain the
facility(s) causing the fluctuations. The general urbanization of the basin is also likely to be
impacting flow regimes by reducing base flows and making the stream “flashier”.

Monthly Flows. Monthly flows on the Blackstone for the period of record at the two
gage locations and maximum and minimum daily flows are shown in Table 6. Average annual
flows at Northbridge and Woonsocket are 267 and 774 cubic feet per second (cfs). This equates
to 1.89 and 1.86 cubic feet per second per square mile, respectively. The average flows include
the average return flow from the Upper Blackstone Water Pollution Abatement District
(UBWPAD) of 60.7 cfs (varies from a low of 45 ¢fs in July and September to a high of about 77
cfs in May), of which about 14 cfs is an interbasin transfer from the Nashua River basin for water
supply. UBWPAD is by far the most significant discharger to the Blackstone River.

Based on a Corps regional analysis of other gaged waterways which flow into
Narragansett Bay, average annual flow from the Blackstone is considered to be average for that
area. Mean annual flows into the bay ranged from 1.7 to 2.1 csm. As stated above, average
annual flow in the Blackstone River at Woonsocket is about 1.86 csm.



TABLE 6 - Discharges on the Blackstone River (cfs)

January 282.0 2,120 14 950.9 12,500 109
February 324.5 2,930 22 987.5 7,140 109
March 514.8 3,910 74 1,507.0 14,200 187
April 475.1 2,280 101 1,424.0 8,060 302
May 302.5 1,780 60 879.6 5,770 139
June 225.2 1,590 8.7 605.3 10,900 44
July 141.9 2,220 4.7 330.0 13,700 29
August 144.7 8,850 2 316.9 25,900 21
September | 145.6 3,680 2 330.4 8,530 29
October 156.7 2,640 8 419.4 8,310 36
November | 2243 1,990 5 668.5 5,640 36
December 263.3 1,590 8.7 866.3 5,300 79
Annual 266.7 2,965 25.8 773.8 10,570 93.3

29



Low Flows. Low flow analyses were not performed for this Reconnaissance Study,
however, in 1984 the USGS published low flow data in the "Gazetteer of Hydrologic
Characteristics of Streams in Massachusetts - Blackstone River Basin." ,Q, (7-day, 2-year low
flow, i.e. the minimum average flow rate that is predicted to occur for 7 consecutive days at an
average of one time per 2 years) is 72 cfs and 134 cfs for the Northbridge gage and Woonsocket
gage, respectively, and ,Q,, (7-day, 10-year low flow) is 45 cfs and 101 cfs for the Northbridge
gage and Woonsocket gage, respectively. During low flow periods, return flow from the Upper
Blackstone Water Pollution Abatement District plant accounts for most of the flow in the
Blackstone River above Northbridge. According to published USGS reports, the effects of
storage releases on low flows was probably significantly greater prior to 1952, when most of the
mill dams were still operating on the Blackstone.

Flood Flows. Moderately high springtime discharges frequently occur as the result of
melting snow, but runoff from this source alone has been insufficient to cause any major floods
during the period of record. However, serious flooding from a combination of melting snow and
heavy rain is an annual possibility.

Flood flows were analyzed at the two mainstem USGS river gaging station locations on
the Blackstone River. Peak annual flows at Northbridge and Woonsocket were ranked and fitted
with a log Pearson Type III distribution. The 10-, 50-, 100-, and 500-year discharges calculated
by the Corps for the Northbridge gage are 4,300, 7,950, 10,200, and 17,300 cfs, respectively.
These values are essencially the same as those published in the Federal Emergency Management
Agency's (FEMA) 1982 Flood Insurance Study (FIS) for Northbridge. Peak annual flows at
Woonsocket were analyzed by the Corps for the period from 1961 to present. Peak flows for the
floods of 1936, 1938, and 1955, as modified by West Hill Dam, were determined and included in
the analysis. The USGS reports that the flood of August 1955 is the largest flood experienced on
the Blackstone in Woonsocket since 1645, however, this analysis considers it the flood of record
since 1936. The 10-, 50-, 100-, and 500-year flows were computed to be 13,100, 21,000,
25,000, and 36,000 cfs, respectively. Differences between these values and FEMA's values
published in the 1981 FIS for Woonsocket are believed due to the longer period of record, an
additional 16 years, included in this analysis.

2.1.10.2  Tributaries. The USGS has operated a streamflow gaging station on
the Quinsigamond River at North Grafton, Massachusetts since 1939. Average daily flow for this
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25.6 square mile drainage area is about 41 cfs. The highest recorded peak discharge was 820 cfs
in August 1955; lowest recorded flow was zero in August 1966.

The USGS operated a streamflow gaging station on the Mumford River from 1939 to
1951 at East Douglas, Massachusetts. For this period of record, average daily discharge is about
45 cfs for this 27.8 square mile drainage area. The highest peak discharge recorded at this gage
was 420 cfs in March 1948; lowest recorded flow was 2 cfs in both February and August 1944,

The USGS operated a streamflow gaging station on the West River in Uxbridge,
Massachusetts, just below West Hill Dam (27.9 square mile drainage area). Average daily
discharge for the period 1962 to 1990 was about 49 cfs (adjusted for storage). Maximum peak
discharge, affected by flood control regulation, was 607 cfs in June 1984; lowest discharge was
zero flow during August 1967.

The USGS has operated a streamflow gaging station on the Branch River at Forestdale,
Rhode Island since 1940. The site has a drainage area of 91.2 square miles. Average daily
discharge for the period of record is 175 cfs. Maximum recorded instantaneous flow was 5,470
cfs in January 1979; lowest recorded flow was 5 cfs in October 1943.

From the period 1923 to 1978, the USGS operated a streamflow gaging station at
Worcester on Kettle Brook. Average daily flow for this period is about 53 cfs. The record for
this 31.3 square mile drainage area has been adjusted for estimated diversions through the

Worcester Diversion Project. Extremes for the period of record include a peak flow of 3,970 cfs
in August 1955 and a low flow of 0.2 cfs in May 1940.

2.1.11 Water Quality
The following sections summarize information provided in Appendix G.

2.1.11.1 Mainstem Blackstone River. In general, current water quality

problems in the Blackstone River are typical of older, highly urbanized river basins. Problems
include suspended solids, fecal coliform, algal growth problems associated with excessive
nutrients, significant variations in pH, dissolved oxygen (DO), turbidity, and heavy metals. The
contaminants, originating from point and nonpoint sources, stress the stream’s natural capacity to



assimilate waste. Another large problem is water quality degradation from historical
accumulation of polluted sediments.

Numerous surveys and studies have been conducted within the last several years by the
Narragansett Bay Project, MADEP, EPA, RIDEM, URI, and others to determine water quality
conditions within the Blackstone River Basin. All studies prior to the comprehensive Blackstone
River Initiative (BRI) effort in 1991, collected for various State agencies, provide only a snapshot
of water quality conditions in the river at the time of sampling.

The BRI was organized in recognition of the primary importance of the Blackstone River
to the future of Narrragansett Bay. The BRI was established to conduct the sampling,
assessment, and modeling work necessary for restoration of the river system and to prevent
further deterioration of the resources of Narragansett Bay. It provided a multi-phased basin-wide
assessment of the river, tributaries, and discharges under both low flow and storm conditions.

Based on available BRI sampling information, the Blackstone River basin was divided into
nine reaches for analysis. Reach 1 extends from Blackstone River headwaters to Millbury Street
in Worcester, reach 2 from Millbury Street to Singing Dam, reach 3 from Singing Dam to
Fisherville Dam, reach 4 from Fisherville Dam to Rice City Pond Dam, reach 5 from Rice City
Pond Dam to Route 122, reach 6 from Route 122 to Massachusetts/Rhode Island State line, reach
7 from the State line to Woonsocket WWTF, reach 8 from Woonsocket WWTF to Pratt Dam,
and reach 9 from Pratt Dam to Slaters Mill. Table 7 presents water quality classification, status,
water quality problems, and possible sources of these problems for each reach.

a. Reach 1. This section of the Blackstone River, extending from the headwaters to
Millbury Street in Worcester, is non-supporting of Massachusetts Class B uses. General problems
are low dissolved oxygen, high ammonia-nitrogen, nitrate-nitrogen, and fecal coliforms, and
violations of metal toxicity criteria. Under low flow conditions, most constituent loadings in the
headwaters are small compared to point sources in downstream reaches. Exceptions to this are
fecal coliforms, ammonia-nitrogen, copper, and lead, which are high in concentration under all
conditions. BODj; and total suspended solids concentrations were the highest of the entire river
during wet weather flows, showing the significance of urban runoff and the Worcester combined
sewer overflow (CSO). There is a significant source of lead and ammonia-nitrogen in this reach.
Overall, this reach is a major source of total suspended solids (TSS), BOD, fecal coliforms, lead,
and ammonia. These are attributed to both point and nonpoint sources.
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b. Reach 2. This 5.9-mile stretch of river, starting at Millbury Street and continuing
downstream to Singing Dam, includes the UBWPAD, New England Power Company Dam,
Millbury Wastewater Treatment Plant (WWTP), and Singing Dam impoundment. Water quality
is generally degraded with high BOD, total suspended solids, fecal coliforms, and nutrients and
several violations of metal criteria. This reach generally has the highest cadmium, nickel, lead,
copper, phosphate, and nitrate-nitrogen concentrations on the main stem Blackstone River and is
nonsupporting of Massachusetts Class B uses. Several sampling efforts have shown that, under
high and low flow conditions, the UBWPAD is a major source of metals and nutrients to the
Blackstone River. Its discharge affects the concentrations of these parameters downstream to
Rice City Pond (reaches 3 and 4). The UBWPAD is also a source of TSS, BOD, and fecal
coliforms in this reach. Nonpoint source increases of TSS, fecal coliform, BOD, nutrients, and
metals were also observed. Sediments in the Singing Dam impoundment were some of the most
polluted of those sampled.

c. Reach3. This 3.5-mile section of river, beginning below Singing Dam and ending at
Fisherville Dam, contains the breached Saundersville Dam, the confluence with the Quinsigamond
River, and Fisherville Dam impoundment. Under low flow conditions, this reach has high nutrient
concentrations and some metal criteria violations. Metal concentrations, though still high,
decreased slightly through the reach. This could have been due to settling in the impoundments
or uptake of biomass. Under high flows, there were no significant increases in any parameter.
There were, however, slight increases in TSS which were attributed to sediment resuspension.
The entire reach was nonsupporting of Class B designated uses. Sediments in Fisherville Pond
were found to be highly contaminated with metals.

d. Reach 4. Included in this 8.5-mile reach, which starts below Fisherville Dam and
continues downstream to Rice City Pond Dam, are F arnumsville Dam, Grafton WWTP,
Northbridge WWTF, the former Rockdale Pond (Coz Chemical), Riverdale Dam, and Rice City
Pond. Water quality is degraded in this reach by high BOD;, suspended solids, fecal coliform,
nutrients, and metal concentrations. Metal concentrations around Rice City Pond were some of
the highest measured on the entire mainstem river. Concentrations of many constituents including
TSS, ammonia-nitrogen, orthophosphate, and metals increased around Rice City Pond, indicating
that sediment resuspension is a major source of contamination. This reach is nonsupporting of its
designated Class B uses. Sediment quality in this reach was the most polluted of those sampled
with extremely elevated metal concentrations in Rice City Pond.



e. Reach 5. This 4.6-mile section of river, which begins below Rice City Pond Dam and
continues downstream to Route 122, includes the confluences of the West and Mumford Rivers.
This reach generally has high fecal coliform and total suspended solids concentrations. Nutrient
and metal concentrations, though still high, decrease from upstream to downstream indicating that
no significant point or nonpoint source exist in this reach. Metal concentrations on the Mumford
and West Rivers were lower than main stem concentrations and did not seem to be a major source
of metals contamination. This reach is partially supporting of Massachusetts Class B uses.

Causes of impairment include low pH, nutrients, and metals.

f. Reach 6. Most of this 6.6-mile section of the Blackstone River, which begins below
Route 122 and ends at the State line, support but threaten Massachusetts Class B designated uses.
Most pollutant concentrations in this reach are level or declining but still generally above
recommended criteria. Concentrations of metals decrease gradually through this reach with no
apparent point or nonpoint sources.

g. Reach 7. The Mill and Peters Rivers merge into the Blackstone in this 3.8-mile reach,
which begins at the State line and ends above the Woonsocket WWTF. This reach generally has
slightly elevated BOD; and nutrient concentrations and metal criteria violations. Nutrient and
metal concentrations generally stayed the same or decreased slightly indicating no significant point
or nonpoint sources exist in the reach. The entire section is non-supporting of its Rhode Island
Class C designation due to high metals.

h. Reach 8. This 9.6-mile section of river begins just above the Woonsocket WWTF and
continues downstream to Pratt Dam. Along with the Woonsocket WWTFE, it includes Manville,
Albion, and Ashton Dams. The reach has high BOD;, fecal coliform, nutrient, and metal
concentrations. Water quality conditions in this reach appear to be slightly degraded by both
pollutants discharging from the Woonsocket WWTF and nonpoint sources. The Woonsocket
WWTF is a major source of ammonia-nitrogen, TSS, and fecal coliforms to the river. Nonpoint
sources contribute additional TSS, ammonia-nitrogen, nitrate-nitrogen, and orthophosphate. It is
nonsupporting of Rhode Island Class C uses due to high metals.

1. Reach 9. This 2.9-mile section of river, which begins below Pratt Dam and concludes
at Slaters Mill, includes the Valley Falls, Elizabeth Webbing, and Slaters Mill Dams, just upstream
of the end of the mainstem Blackstone River. This reach is degraded by high BOD;, nutrients,
and metals. Nonpoint sources in this reach contribute fecal coliforms and nutrients to the river. It
is nonsupporting of Rhode Island Class C uses due to high metals.
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REACH CLASS

1

TABLE7

WATER QUALITY CLASSIFICATION, STATUS, PROBLEMS AND SOURCES

MAB

MAB

MAB

MAB

MAB

MAB

RIC

RIC

STATUS

PROBLEMS

NS

NS

NS

NS

PS

PS

NS

NS

NS

NS = non-supporting

Fecal Coliforms

‘Low DO
Ammonia-nitrogen
Lead and Copper

BOD

Suspended solids

Fecal coliforms
Nutrients
Metals

Nutrients
Metals

BOD

Fecal coliforms
Nutrients
Metals

Fecal coliforms
Nutrients
Metals

Low pH

Fecal coliforms
Nutrients
Metals

Nutrients

-Metals

Nutrients
Metals
Fecal coliforms

Nutrients
Metals
Fecal coliforms

PS = partially-supporting
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POSSIBLE SOURCES
IN REACH

Urban runoff
Storm sewers
Worcester CSO

UBWPAD
Storm sewers
Urban runoff

Resuspension of sediment

Resuspension of sediments
Overland runoff
Storm sewers

Overland runoff

Woonsocket WWTF
Overland runoff
Storm sewers

Overland runoff
Storm sewers



2.1.11.2 Tributaries. Based on available BRI sampling information, six
tributaries of the Blackstone River basin are examined.

Quinsigamond River. From the 1977 and 1991 surveys, the biggest concerns of the
Quinsigamond River appear to be elevated nutrients, fecal coliforms, copper, and lead.
Suspended solids and BOD; do not appear to be a concern on the Quinsigamond. According to
the Massachusetts OWM, the Quinsigamond supports but threatens Class B uses due to pH,
nutrients, and toxicity.

West River. Studies indicate that, overall, the West River has low dissolved oxygen, and
high ammonia-nitrogen, nitrate-nitrogen, copper, zinc, and lead concentrations. Metal
concentrations were generally lower than those on the mainstem Blackstone and did not seem to
be a major source of metal contamination.

Mumford River. Generally, the water quality of the Mumford River is degraded by low

dissolved oxygen and high BOD;, fecal coliforms, nutrients, copper, and lead. Metal
concentrations were generally lower than those on the mainstem Blackstone and did not seem to
be a major source of metal contamination.

Branch River. Limited sampling data available on the Branch River indicates high
ammonia-nitrogen, nitrate-nitrogen, fecal coliforms, copper, and lead.

Mill River. Overall, the Mill River has elevated ammonia-nitrogen, nitrate-nitrogen,
copper, and lead concentrations.

Peters River. Limited sampling indicates that the Peters River is degraded by low
dissolved oxygen and high BOD;, fecal coliforms, ammonia-nitrogen, nitrate-nitrogen, cadmium,
copper, and lead.

2.1.11.3 Point Versus Nonpoint Discharges. One objective of the BRI was to
evaluate point and nonpoint sources of contaminants in the Blackstone River watershed. The
report had several conclusions based on dry and wet weather monitoring. Ammonia-nitrogen and
orthophosphate were clearly governed by point sources. Lead had the highest nonpoint
percentage, with highest loadings from Worcester headwaters and Rice City Pond.

-36-



TSS, BOD;, and Fecal Coliforms. Looking at both point and nonpoint sources,
McCracken Road to Singing Pond Dam, the headwaters, and Woonsocket are the major
contributors of total suspended solids (TSS) and UBWPAD, headwaters, and Millbury Street to
McCracken Road are the major contributors of BOD;. The headwaters, UBWPAD, and Ashton
Dam to Slaters Mill Dam supply the most fecal coliforms to the Blackstone River. Eliminating
point sources, the headwaters to Singing Dam is identified as contributing over 50 percent of
TSS. Other important reaches are Route 122 to Woonsocket WWTF, Rice City Pond, and
immediately downstream of Rice City Pond. The majority of nonpoint sources of BOD; and fecal
coliforms are in the reach from the headwaters to Singing Dam. Other sources are located
between Ashton and Slaters Mill Dams and Route 122 to Woonsocket WWTEF.

Nutrients. The UBWPAD is the most important source for nutrients (ammonia-nitrogen,
nitrate-nitrogen, and orthophosphate) for wet and total loads and delivers almost one-third of the
total loads for ammonia-nitrogen. The second most important source of ammonia-nitrogen and
orthophosphate is the Woonsocket WWTF. Important nonpoint sources of ammonia-nitrogen
were identified in the headwaters, between McCracken Road and Singing Dam, between
Fisherville and Riverdale, and between Ashton and Slaters Mill Dams. Major nonpoint source
gains of nitrate-nitrogen were observed between Route 122 and Saranac Mill Dam and between
Manville and Slaters Mill Dams. Also contributing nonpoint sources, although not as significant,
were McCracken Road to Fisherville Dam and Saranac Mill Dam to Woonsocket WWTF. Major
increases of orthophosphate were measured around Rice City Pond and between Woonsocket
WWTF and Pratt Dam. Less significant increases were observed between McCracken Road and
Singing Dam, between Fisherville and Riverdale Dams, and in the headwaters.

Metals. The headwaters and resuspension from Rice City Pond are the most important
sources of lead. The UBWPAD and Woonsocket are not important sources of lead. Lead also
originates from Millbury Street to McCracken Road, from Route 122 to Woonsocket WWTF,
and from Ashton Dam to Slaters Mill Dam. UBWPAD is the major source of the other five
metals analyzed in this study. Woonsocket WWTF is an important source of copper and zinc, but
not nickel, cadmium, or chromium. Rice City Pond and the headwaters are also significant
sources for all trace metals. Other reaches of significance include McCracken Road to Singing
Dam for copper and cadmium and Millbury Street to McCracken Road for cadmium and
chromium. In general, the headwaters, Rice City Pond, and Millbury Street to Singing Dam are
the most important reaches for nonpoint source metal contribution.
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2.1.11.4 Impacts of Blackstone River on Narragansett Bay. The National Estuary

Program was developed in 1984 because of concern for the health and ecological integrity of the
nation’s estuaries and estuarine resources. Narragansett Bay was selected for the program in
1985 and was designated an “estuary of national significance” in 1988. The Narragansett Bay
Project (NBP), formed in 1985, established seven priority issues for the bay; fisheries, nutrients
and potential for eutrophication, toxic contaminants, living resources, contaminated seafood,
water quality, and recreational uses. Several studies, performed for the NBP and others, were
conducted to evaluate the significance of the Blackstone River on Narragansett Bay.

In 1988 and 1989, NBP directed a wet weather study in which five tributaries of the
Providence River and upper Narragansett Bay were sampled during three storm events. These
tributaries included the Blackstone, Moshassuck, Pawtucket, Ten Mile, and Woonasquatucket
Rivers. The study concluded that the Blackstone River is ranked first for seven of fourteen
constituents. These include total suspended soiids, four metals, and two nutrients. Because of its
pollutant contribution to Narragansett Bay, NBP identified the Blackstone River as one of two
"Areas of Special Concern” (the other being Mount Hope Bay). A similar ranking for these
tributaries was developed as part of the Blackstone River Initiative. The Blackstone River
ranked first for all constituents except ammonia, where it was second.

2.1.12 Sediment

2.1.12.1 Sediment Quality. Decades of uncontrolled industrial discharges,
along with non-point sources, have resulted in the contamination of sediments in the
Blackstone River basin with heavy metals, petroleum hydrocarbons, PCBs, polynucleur
aromatic hydrocarbons (PAHs), and pesticides. Contaminant levels are believed to be highest
in the impoundments where suspended sediments are most likely to have settled due to slow
velocities. It is possible that sediment quality is improving with time as somewhat cleaner
sediments settle and cap deeper more-contaminated sediments. Limited coring analyses at a
few sites appear to confirm this hypothesis.

A number of studies have analyzed sediment quality in Blackstone River basin

impoundments (see Appendix F for a summary of the available data). Data is sparse compared
to that collected for water quality purposes. Most of the available data is for Blackstone River
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impoundments in Massachusetts. In general, sediments in mainstem impoundments contain
high levels of copper, zinc, lead, chromium, other metals, and PAHs. Singing Pond,
Fisherville Pond, Rice City Pond, and the former Rockdale Impoundment are among the most
heavily contaminated sites. Some sites, notably Rice City Pond and the former Rockdale
impoundment, are also contaminated with PCBs and petroleum hydrocarbons.

Determining the ecological significance of sediment contamination is a difficult task.
The effect of a contaminant on aquatic life depends upon several factors. These include the
availability of the contaminant, the toxicity of the contaminant to organisms (receptors)
present, the persistence of the contaminant in the environment, and synergistic effects with
other contaminants.

Unlike water quality, there are few criteria available for sediment quality. The Ontario
Ministry for the Environment developed guidelines for screening freshwater sediment. The
concentration of metals in Blackstone River impoundments are generally much greater than the
Ontario criteria, suggesting that a significant risk to most benthic species may exist. This
conclusion is supported by toxicity testing conducted by the Blackstone River Initiative which
found that pore (soil) water from many impoundments is toxic.

Another measure of sediment quality in impoundments, although indirect, is the
condition of the benthic invertebrate communities. Limited data available for Fisherville Pond
(see Appendix I) suggests that the benthic invertebrate community is moderately degraded.
Additional studies are obviously needed to establish the relationship(s) of sediment chemistry
to its environmental toxicity. Additional data would need to be collected at Fisherville Pond
and other locations to determine this relationship(s).

2.1.12.2 Sediment Loading. Sediment loading is defined as the amount of
sediment being transported downstream. No sediment loading studies have been performed in
the Blackstone River watershed. In September 1992, the USGS published "Sediment
Deposition in U.S. Reservoirs, Summary of Data Reported 1981-85." Based on sediment
loading rates from other similar watersheds in New England, the range of annual sediment
loading for the Blackstone is likely between 260 and 650 cubic yards per square mile (cy/sm).
From previous New England District studies on watersheds with similar physical watershed
characteristics within Massachusetts, an annual loading of about 400 cy/sm can probably be
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expected for the Blackstone River basin. During the height of industry in the watershed,
sediment loading rates were probably much higher. However, it appears that sediment load to
the river is decreasing despite increasing urbanization due to improved stormwater
management practices and the decline of manufacturing in the region. In addition, sediment
quality is believed to be improving.

2.1.12.3 Existing Sediment Volumes. Based on visual field observations,
much of the storage behind most of the mainstem dams and some of the tributary dams has
been lost to accumulated sediment. Table 8 summarizes, to the extent available, the best
estimates of accumulated sediment behind many of the mainstem Blackstone River dams.
Since much of this sediment has been accumulating for 100 to 200 years, many of these
deposits are likely contaminated with metals, organics, and PCBs.

TABLE 8 - Estimated Accumulated Sediment in Pond Storage

Quinsigamond Pond, Middle River Worcester 20,000
Singing Pond Sutton 260,000
Fisherville Pond Grafton 780,000
Farnumsville Pond Grafton 215,000
Riverdale Mill Pond Northbridge 225,000
Rice City Pond Uxbridge 525,000

"NOTE: For all locations except Quinsigamond Pond, volumes are taken from "A Sediment Control Plan for the
Blackstone River," Joseph McGinn, 1981. Volume at Quinsigamond Pond developed from information in the Phase I
Inspection Report and site visits. Based on review of pond geometry, areal extent of sedimentation observed, and
reported depth of sediments, McGinn's volumes of sediment appear to be conservatively high, i.e. they may
overestimate actual volumes.

2.1.12.4 Impacts of Dams and Impoundments on Sediment and Water

Quality. Dams located on any river generally slow down the natural flow of the river
sufficiently to allow suspended solids to settle within the impoundment. The degree of
sediment build-up is dependent upon the amount of sediment within the river and the hydraulic
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and hydrologic characteristics of the impoundment. Therefore, impoundments may serve as
sediment, toxic substance and nutrient sinks that can serve to clarify rivers downstream of the
impoundments. Besides clarifying waters, removal of suspended inorganic solids from the
water column, as may occur within impoundments, may also serve to remove organic
compounds such as pesticides and heavy metals from the water column by sorption to the

inorganic particles.

There are both beneficial and detrimental aspects of impoundments as it relates to
sediments. Impoundments can benefit a river by removing toxic chemicals through
sedimentation of particulates to which these chemicals are bound; however, these chemicals
are not entirely harmless when on the bottom of the impoundment and there is potential that
they could be resuspended during episodic high flow events, thereby reintroducing these toxic
chemicals to the water column. Agquatic organisms may or may not be exposed to toxic
chemicals in the water column, depending upon dissolved oxygen levels in the water. Those
contaminants that may be released from the suspended sediments during high flow conditions
undergo appreciable mixing with the waters of the overall system, therefore concentrations are
likely to be minimal. The above discussion also applies, to a large degree, to the potential for
reintroducing nutrients to the water column.

Since much of the usable sediment storage in the reservoirs has been filled, it appears
that much of the incoming sediment load is passed downstream. Due to this fact, it is unclear
whether the sediments will cap themselves, with the newer, cleaner, sediments being deposited
on the older, more contaminated, deposits.

In the event of a dam failure at any of the mainstem dams, large amounts of sediment
could potentially be carried downstream. Depending on inflows and the size of the breach,
much of the accumulated sediment can be expected to be carried downstream in the initial
flood wave. Immediate impacts from this would be re-introduction of older, more highly
contaminated sediments to the water column and sedimentation in all slow moving river
reaches, especially in the floodplains and within existing downstream impoundments. In
addition, after the dam failure and prior to reconstruction of the dam, remaining bottom
sediments will continue to move downstream due to higher riverine flow velocities in former
impoundment areas. Likewise, bank erosion will be experienced in the absence of the dam.
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2.2 Biological Resources

This section provides a general overview of the biological resources in the Blackstone
River basin. Additional site specific information is provided in Section VI and Appendix E.

2.2.1 Vegetation

2.2.1.1 Wetland and Riparian Habitat. The USFWS National Wetland
Inventory maps delineate wetlands and wetland community types based on the USFWS
wetland habitat classification system on USGS quadrangle sheets. The maps are useful to
identity large wetland systems and predominant wetland habitat types, however the scale of the
mapping is too large to provide precise site specific information. A review of the USEWS
inventory maps for the basin indicates that the predominant community types are:

. Broadleaf deciduous forest and forest/scrub-shrub
. Scrub-shrub and scrub-shrub/emergent
. Emergent

. Open Water

Species commonly occurring in each major habitat type are described below:

Forested: Forested wetlands in the Blackstone basin are typically dominated by red
maple, and in rare occasions white cedar or black spruce. White pine is also common.
Common understory species include highbush blueberry, arrowwood, common elder, swamp
azalea, skunk cabbage, and cinnamon fern.

Scrub-Shrub: Common species include speckled alder, willows, sweet pepperbush,
highbush blueberry, dogwoods, arrowwood, skunk cabbage, and cinnamon fern.

Emergent: Common species include cattail, purple loosestrife, woolgrass, soft rush,
pickerelweed, smartweeds (Polygonum spp.) reed canary grass, Phragmites, other aquatic
grasses, sedges, rushes, bullrush, spikerush, and burreed.



Open Water: Pondweeds (Potamageton spp.), water-shield, water lilies, and wild
celery are common native species. The aquatic weed Eurasian water milfoil is common in
eutrophic ponds, lakes, and impoundments. Open water habitat in many large lakes
(lacustrine) is too deep to support submerged aquatics.

Rlpanan habitat in the Blackstone River basin is primarily wooded. Forested riparian
areas are typically dominated by red maple. White pine and oak are common in drier
locations. Common species in scrub-shrub riparian habitat include alder, dogwoods, willows,
and buttonbush.

2.2.1.2 Upland Habitat. Undeveloped upland (non wetland) habitat in the
Blackstone River basin is primarily forested. The basin lies in the “Central Hardwoods-
Hemlock-White Pine” forest region. This region has a mixture of species common to more
northerly or southerly areas. Until it was wiped out by the Chestnut blight late in the 19th
century, American chestnut was the dominant tree. Currently, red, black, and white oaks,
hickories, gray, yellow, and black birches, and maple are the major species, with red maple
occurring in wetter sites. White pine and hemlock are the dominant evergreens.

Old fields and other open land is typically colonized by shrub species such as staghorn
sumac, gray birch, and white pine saplings. Although some pasture is present, grassland
habitat that is not grazed or regularly mowed is very rare.

2.2.2 Fisheries Resources

The existing historical and current information on resident fishery resources in the
Blackstone River watershed in Rhode Island and Massachusetts is somewhat limited; however,
a recent watershed fishery survey conducted by Rhode Island and additional site-specific
fishery surveys conducted by Massachusetts, respectively, have provided a current basin wide
evaluation of the status of the respective fisheries.

Based on a review of the existing fishery survey data, the mainstem Blackstone and its
major tributaries presently support an improving recreational warm water fishery throughout
the basin and a put and take stocked trout fishery in selected portions, e.g. lower Blackstone
River. Wild brook and brown trout fisheries exist only in the upper reaches of the basin where
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suitable coldwater fish habitat and high dissolved oxygen levels persist. A detailed summary
of the results of the fishery surveys conducted from the 1970s to the present is presented in
Appendix E.

Previous studies show that fisheries resources in the Blackstone and the major
tributaries are recovering from a severely degraded condition. Data collected during the 1970s
suggested that water quality parameters were indicative of polluted conditions, and biological
studies showed a corresponding reduction in abundance and diversity of aquatic organisms.
Prior to the enactment of the Federal Water Pollution Control Act Amendments of 1972, the
Blackstone River and its tributaries received numerous untreated wastewater effluents resulting .
in degraded water and sediment quality. Studies in the 1980s and into the 1990s suggested the
beginning of river biota recovery resulting from improved water quality in response to the
addition and upgrading of wastewater treatment plants, although toxicants in sediment and in
fish tissue continue to pose concerns. The recovery of the basin is expected to benefit by the
enactment and promulgation of environmental protection acts and implemention of regulations
(e.g. Wetland Protection Act/regulations) which include the protection of riparian (riverfront)
areas in order to preserve the natural integrity of rivers and adjacent land. Natural riverfront
areas are critical to maintaining a thriving fisheries.

The earlier surveys indicated that the fishery resources present in the mainstem
Blackstone River and major tributaries were generally typical of warm water habitats,
however, they included only species capable of surviving in poor quality waters resulting in
resident fish populations that were undesirable for sport fishing. The more recent surveys,
including those of the macroinvertebrate communities, reflect improvements in water quality.
While the current fishery is still characteristic of warm water habitats, there is a greater
number of recreational game species present, including yellow perch, white perch, largemouth
bass, smallmouth bass, black crappie, chain pickerel, and northern pike, all typical of better
water quality conditions, and all providing good recreational fishing opportunities.

To further investigate the status of the fisheries resources, the Corps conducted a
limited fish community survey in Fisherville Pond as part of this Reconnaissance Investigation
to supplement similar information collected in a July 1992 survey by MADFW. There were
two main objectives of the Corps survey. The first was to provide current fisheries data to
qualitatively assess the status and subsequent needs of the existing fishery. The second was to
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determine the appropriate representative fish receptors (assessment endpoints) for a preliminary
baseline risk assessment on Fisherville Pond water quality and sediments in order to determine
if existing contaminant concentrations pose a significant risk to the fish community. Results of
the site specific fishery survey and corresponding risk assessment for Fisherville Pond, which
is considered representaive (i.e. typical) of other impoundments in the basin, can be applied to
the existing resident fisheries on a basin wide basis.

The results of the two limited fisheries surveys concluded that Fisherville Pond
supports a moderately diverse and abundant warm water fish community, similar to that
reported for other impoundments and ponds within the Blackstone River watershed in
Massachusetts and Rhode Island (see Appendix E). Since moderate numbers of fish were
collected in Fisherville Pond, it is evident that the existing surface water and sediment quality
do not cause significant acute effects to fish that are readily observable (e.g. fish kills).
Apparently, the contaminant concentrations in the water and sediment have not adversely
impacted reproduction and recruitment of fish, since juveniles (young-of-the-year) as well as
adults of two species (bluegill and largemouth bass) were collected during the fall 1996
survey. However, the potential level of significance of any direct adverse impacts to any of
the species present cannot be definitively determined by existing data.

Based upon a review of the limited survey data and analyses, it is apparent that we do
not know enough about the fish population of Fisherville Pond and the basin, in general, to
predict direct effects of existing water and sediment quality and water level management to the
fish community. Accordingly, more intensive surveys and analyses (e.g. age and growth
studies) of selected species need to be conducted.

Im summary, the dominance of the current fish population by more pollution tolerant
species (e.g. white sucker, golden shiner and carp) indicates that the Blackstone River system
is still somewhat degraded by a combination of water and/or sediment quality. However, the
presence in good numbers of less tolerant species (largemouth bass, yellow perch, and bluegill)
demonstrates strong potential for the development of a more balanced fish community
concurrent with improving habitat conditions.
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2.2.3 Anadromous Fisheries

Historically, the Blackstone River supported spawning runs of anadromous species of
fish. Each spring adult American shad, river herring (alewife and blueback herring), and
Atlantic salmon would ascend the river to spawn. Unfortunately the extensive construction of
dams for water power in the 1800's interrupted and eliminated these runs. The first dam on
the Blackstone was constructed in 1793 to generate power for Slaters Mill despite protests of
upstream farmers and fishermen. The effect of the dam was to destroy the anadromous fishery
migration.

Atlantic salmon once constituted a large portion of the commercial catch in
Narragansett Bay. However, the bay fishery was very short-lived, completely collapsing by
1869. The collapse can be attributed to the salmon's loss of access to suitable spawning
grounds in upper reaches of Bay tributaries. All tributaries to the Providence and Seekonk
Rivers, including the Blackstone, were dammed by the early 1800s to provide water power for
the region's burgeoning industrial needs. This closing of the tributaries would have severely, if
not completely, eliminated access of salmon to their historical spawning beds in the upper
tributaries.

Alewives, another anadromous fish species, commanded an extensive fishery in
Narragansett Bay from the mid-1800s to the turn of the century. But by the early 1900s this
commercial fishery was declining rapidly, and it was essentially abandoned by the 1930s. This
species, like the salmon, travels up the estuary to spawn, but it is not as reliant as salmon on
gaining access to the upper reaches of tributaries to successfully reproduce. Although
damming of tributaries in Narragansett Bay may have negatively influenced alewife stocks, the
fishery's failure is generally attributed to overfishing. During the spring alewife runs, fish
traps were placed throughout Narragansett Bay, particularly in the East and West passages and
the mouth of Sakonnet Bay. These fish traps were often placed so densely that it was virtually
impossible for any alewives to reach the upper bay without becoming lodged in one. Alewives
have not been fished on a commercial basis in Narragansett Bay waters since the fishery's
collapse. Since the late 1950s, however, alewives have begun to return to Narragansett Bay in
increasing numbers, and have often been noted in the Providence and Seekonk rivers.
Spawning now occurs in some of the lower and coastal tributaries of the bay which remained
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accessible, and the species appears to be re-populating itself as a springtime visitor to
Narragansett Bay waters.

It is apparent that the collapse of Narragansett Bay fisheries for anadromous species is
not directly attributable to water quality degradation in the estuary and tributaries. Overfishing
took a rapid toll on the populations of these fishes as they moved through the bay to spawn,
and loss of access to historic spawning areas due to the construction of dams, at least for
salmon, prevented the rapidly depleted adult stocks from replacing themselves. In the case of
the alewife fishery, water quality degradation in the Providence and Seekonk Rivers may have
caused a loss of suitable spawning habitat, but extraordinary fishing pressure apparently was
the main cause of the extinction of the commercial fishery in Narragansett Bay.

Recent improvement in water quality along with advancements in fishway technology
indicate that restoring populations of American shad and river herring to the lower reaches of
the Blackstone River system is possible. Restoration of Atlantic salmon would be more
difficult since historic salmon spawning and nursery habitat areas located in the upper
tributaries of the Blackstone River are inacessible due to numerous dams on the mainstem river
and tributaries. In addition, most of the tributary headwaters, are impounded resulting in
feeder streams too warm for salmon survival. Currently, Atlantic salmon are not considered
as a viable restoration target species for the Blackstone River based upon the analyses and
proposed actions in the "Final Environmental Impact Statement (FEIS) 1989-2012: Atlantic
Salmon Restoration in New England" issued by the USFWS in 1989. The Blackstone River
was not included among the 28 major rivers in New England that contained significant Atlantic
salmon populations in pre-colonial times and consequently has not been targeted for restoration
in the FEIS.

While the economic benefits of a commercial and/or recreational fishery can be
mathematically estimated, it is difficult to calculate the ecological value of anadromous fish
restoration. Reintroduction of anadromous fishes to their previous spawning grounds will have
a positive effect on the ecology of those freshwater systems. In freshwater areas where herring
have been restored, studies show that resident fish populations were enhanced. The juvenile
herring produced in the spawning run serve as a food supply for bass and other resident
species. All life stages of anadromous herrings are important forage for many freshwater and
marine fishes; in addition, birds, amphibians, reptiles, and mammals have also been
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documented as predators. The mortality of anadromous alewives provides an important source
of nutrients for headwater ponds.

2.2.4 Other Aquatic Resources

Bottom-dwelling ("benthic") species of invertebrates are known as "benthos" or
"benthic macroinvertebrates" in an aquatic ecosystem. Benthic macroinvertebrates are those
organisms that can be seen with the naked eye and are typically the subject of all benthos
investigations. Benthic macroinvertebrates include organisms which inhabit the substrate
surface or burrow within sediments for food or shelter. The occurrence, density, and
distribution of invertebrates has been suggested as indicative of the overall water quality of
aquatic ecosystems. Furthermore, benthic macroinvertebrates function as excellent indicators
of local environmental conditions, with their limited migration patterns and relatively short
larval life cycles. Natural factors may also influence the type and abundance of benthic
macroinvertebrates on a seasonal basis. Natural factors such as water temperature, dissolved
OXygen, anaerobic sediments, organic loading to the system, and chemical contamination are
all important in structuring benthic communities. Macroinvertebrate communities are
inherently variable, particularly seasonally, but also on shorter (e. g. monthly) and longer (e.g.
annual) scales. In addition, macroinvertebrate communities are spatially variable, often
occurring in "patches" of varying size. Consequently, the use of macroinvertebrates as an
assessment tool must be approached cautiously. A considerable level of effort is necessary to
obtain meaningful information that incorporates natural and spatial variation.

Benthic macroinvertebrates feed primarily on aquatic vegetation (e. g. periphyton,
submerged aquatic vegetation) and detritus (e.g. coarse particulate organic matter as leaf litter)
and in turn become one of the lower trophic levels of the riparian/aquatic food chain. Benthic
invertebrates are widely recognized for the important role they play in the aquatic food web.
These creatures are eaten by larger invertebrates, crustaceans, finfish, wading birds,
amphibians, turtles, and even some mammals. Therefore, a healthy benthos is essential to a
healthy aquatic ecosystem. Benthos are most affected by toxic substances, water-borne
sediments, and loss of microhabitat and vegetation. The benthic quality of an aquatic
ecosytem is a yardstick by which to measure/assess current water quality and habitat quality
(e.g. substrate particle size) and the success of any effort to improve these parameters.
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Results of the Massachusetts DEP’s comprehensive biomonitoring survey of the
Blackstone River and selected tributaries in June 1985 revealed benthos that indicated some of
the worst water quality to be found in Massachusetts inland streams. However, data on
benthic macroinvertebrate populations collected in 1991 during the comprehensive Blackstone
River Initiative, compared with data collected in 1985, showed improvements at most stations.
Additional improvements in benthic macroinvertebrate populations are expected due to
basinwide efforts to reduce non-point source pollution and continued improvements in
wastewater treatment facilities, e.g. the Upper Blackstone Water Pollution Abatement District
added dechlorination of its wastewater in the fall of 1993.

2.2.5 Wildlife Resources

Despite hundreds of years of development which resulted in the loss of perhaps one-
third of original wetland habitat, considerable loss of stream habitat, fragmentation of
remaining riparian habitat, introduction of invasive non-native plant and wildlife species, and
the discharge of tons of waste, the Blackstone watershed continues to provide habitat for
hundreds of wildlife species. A few species such as striped skunk, coyote, cowbird, and blue
jay, have thrived under human occupation. Many of the remaining species, however, have
undoubtedly declined in population and range. An unknown number have been extirpated.
Some species such as the spotted turtle and eastern box turtle may be in serious decline and in
danger of being extirpated from their remaining habitat in the basin.

Many of the basin’s mammals, amphibians, reptiles, and birds strongly depend on
wetland or riparian habitat. Among the more common large mammals occurring in the basin
are white-tailed deer, raccoon, striped skunk, Virginia opossum, eastern cottontail, gray
squirrel, red fox, coyote, and woodchuck. Species with an even greater territory occasionally
noted in the basin include fisher, moose, and black bear.

Common amphibians include redback salamander, red-backed newt, eastern American
toad, gray treefrog, northern spring peeper, green frog, and wood frog. Populations of many
amphibians are in decline in the United States, but their status in the Blackstone basin is
unknown. Common reptiles include snapping turtle, painted turtle, and eastern garter snakes.
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More than 200 species of birds have been seen in the Blackstone River basin. About
one-half of these are strongly wetland dependent. Waterfowl are discussed in the following
section.

2.2.6 Waterfowl

Wetlands, lakes, impoundments, and slow moving rivers and streams in the Blackstone
River basin provide habitat for resident (nesting) and migrating waterfowl. The principal
nesting species are mallard, wood duck, and Canada Geese. Black duck also breeds in the
basin, but nesting populations have declined significantly during the last several decades, as is
the case elsewhere in the Northeast. Migrants include mallard, wood duck, Canada goose,
black duck, mallard and black duck hybrids, green-winged teal, blue-winged teal, pintail,
American widgeon, common and hooded mergansers, bufflehead, scaup, common goldeneye,
grebes, ring-necked duck, and American coot. Waterfow] habitat provided by the Blackstone
basin is nationally significant since the area has been identified as an important flyway for
migratory waterfowl by the North American Waterfowl Management Plan.

The most important waterfowl] habitat areas in the basin are several large
impoundments on the Blackstone River. These include Fisherville Pond, Riverdale Pond, and
Rice City Pond in Massachusetts, Londsale Pond, Valley Falls Pond, Manville Pond, and
Ashton Pond in Rhode Island. Lackey Pond on the Mumford River in Massachusetts also
provides significant waterfow! habitat. These impoundments are valuable to waterfowl
because they have extensive areas of shallow open water habitat interspersed with emergent
marsh which provide breeding and brood habitat for resident species, and resting and feeding
habitat for migrating waterfowl passing through the area in the spring and fall seasons.
Significant nesting habitat for waterfowl, especially mallard, a cosmopolitan breeder, is also
provided by numerous other smaller lakes, impoundments, ponds, slow moving streams, and
wetlands situated throughout the basin.

Historically, wet meadow and shallow marsh habitat at Fisherville, Rice City Pond,
and Lackey Pond provided premier waterfowl habitat (see MADFW sampling data from the
late 1960's through 1990's provided in Appendix E). Fisherville Pond and Rice City Pond
were considered the most productive areas in the state, especially for mallards and black
ducks. Wood duck were also abundant. Much of the habitat value of Fisherville Pond for
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breeding and migrating waterfowl was lost, however, after a drawdown in the early 1980’s
destroyed about 10 acres of the most productive emergent marsh/open water habitat at the site
(see Section 6.1).

The Valley Falls Marshes are considered to be the most valuable waterfowl habitat in
northern Rhode Island. This area provides nesting habitat for waterfowl and several of the
rarer marsh-nesting birds including the Least Bittern and Sora Rail. The Valley Falls Marshes
also provide feeding and resting habitat for migratory waterfowl which can number 500-1000
birds during spring and fall migration periods.

Waterfow! production values for the entire Blackstone River basin are unavailable.
Recent (1989-1995) trends for the 11 state Atlantic flyway region (including Massachusetts)
indicate that mallard, wood duck, and black duck pbpulations are fairly constant while the
Canada goose population is increasing dramatically. With the inception of a hunting season
for resident Canada geese in Massachusetts, goose populations in the state are expected to
decline.

2.2.7 Special Concern, Threatened, and Endangered Species

The Massachusetts and Rhode Island Natural Heritage Programs have identified
numerous sites in the Blackstone River basin that are known or thought to provide habitat for
rare or protected plants and animals. With the exception of transient peregrine falcons no
Federally listed species occur in the study area. Several species of Federally threatened or
endangered sea turtles are known to occur as transients in Naragansett Bay.

2.2.8 Significant Natural Areas
The Blackstone River basin contains dozens of significant natural areas. Many of these

have been protected by local communities as town conservation land. The BRVNHCC has
recently completed a list of significant natural areas in the watershed.
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2.3  Recreation Resources

The Blackstone River watershed contains a large number of recreational resources and
opportunities, resources enjoyed by residents of the watershed as well as the greater
populations of the nearby cities of Boston and Providence. The watershed’s recreational
opportunities include boating, canoeing, and fishing, as well as swimming, hiking, biking,
picnicking, and other related activities at the various town, state, and Federal parks along the
river. The historical and cultural resources of the watershed, particularly the historic mill
buildings and mill villages along the Blackstone River, also provide recreational and tourism
value.

2.3.1 Public Parks

Significant public parks along the Blackstone River and tributaries include the
following: Blackstone River and Canal Heritage State Park in Northbridge and Uxbridge,
Massachusetts; West Hill Dam and Park on the West River in Uxbridge; Blackstone Gorge
State Park in Blackstone, Massachusetts and North Smithfield, Rhode Island; Blackstone River
State Park in Lincoln and Cumberland, Rhode Island; and the Valley Falls Marshes and
Lonsdale Marsh area in Central Falls, Cumberland, and Lincoln, Rhode Island.

The Blackstone River and Canal Heritage State Park in Northbridge and Uxbridge
stretches along the mainstem of the Blackstone River from Plummers Landing in Northbridge
to Stanley Woolen Mill in Uxbridge. The park is a Massachusetts state park, run by the
MADEM. The park has a visitors center, and contains Rice City Pond, a large pond very
popular for canoeing and other small boat usage, but which has limited other usage because of
sediment contamination. The Blackstone River itself provides additional boating and canoeing
opportunities in the park. The park also contains an intact, watered canal segment and
towpath, from the old canal and towpath which used to run along the entire river from
Pawtucket to Worcester. When it was fully operational in the 1830's and 1840's, the canal
was used to transport goods up and down the river, supporting the many manufacturing
industries that were located along the river. The existing canal segment in the Blackstone
River and Canal Heritage State Park is currently used for canoeing, and the towpaths for
hiking. The park also contains a number of trails for hiking, biking, and horseback riding.



West Hill Dam and Park is located in Uxbridge on the West River, a major tributary of
the Blackstone River, and is owned and operated by the Corps of Engineers. The park
contains Harrington Pool for swimming, picnic facilities, hiking and mountain biking trails, a
nature trail, fishing in ponds and in the West River, and hunting opportunities.

The Blackstone Gorge and State Park is located in Blackstone, Massachusetts and North
Smithfield, Rhode Island, and is owned and operated by both the MADEM and RIDEM. This
is currently a less developed park, with no formal visitors center. The park contains a hiking
trail, an unmarked canoe put-in location, and a temporary Blackstone Valley Explorer
Riverboat landing site above the Gorge for riverboat trips from the gorge area to points
upstream. Both MADEM and RIDEM have plans for land acquisition to expand the park, and
the provision of additional resources for recreational use.

The Blackstone River State Park is located in Lincoln and Cumberland, Rhode Island,
and is operated by the RIDEM. The park stretches along the mainstem of the Blackstone
River from the village of Albion through the village of Ashton to the village of Lonsdale.
Features of the park include three miles of watered canal and towpath, the Loop Trail at
Lincoln Wellfields for hiking and nature observation, the 20-acre Ashton Meadows, hiking
trails between Ashton and Albion, hiking on the canal towpath, and canoe access sites.

The Valley Falls Marshes and Lonsdale Marsh area, which includes wetlands located in
the towns of Cumberland, Lincoln, and Central Falls, Rhode Island, contain some of the most
valued wetland habitat in Rhode Island. The area is a combination of state-, city-, and town-
owned lands, and includes various marshlands along the Blackstone River. Recreational uses
of the area include nature and wildlife watching, fishing at the John Street bridge, and
canoeing. The park area includes a canoe access site and a Blackstone Valley Explorer
Riverboat landing site.

There are a number of smaller city and town-owned public parks along the Blackstone
River, particularly in Rhode Island. Riverfront parks in Woonsocket include Cold Spring
Park, Costa Park, The Island, and River Island Park. These parks contain a mixture of open
space, riverfront access, and ballfields. There is some town-owned land in the park known as
the Wilderness Area in Central Falls, Cumberland, and Lincoln, and there is Pierce Park and
the Riverwalk in the city of Central Falls.
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The town of Grafton, Massachusetts owns two parcels of land in the vicinity of
Fisherville Pond which were deeded to the town as open space. There is unofficial parking at
one of the sites, and off-road parking at the other. While these parcels are not an official town
park or town beach, they do support public use of Fisherville Pond, use which includes
fishing, canoeing, and other small boat usage. In the area of Farnumsville in Grafton, the
town has been working with the BRVNHCC to establish an official, deeded canoe access point
at Farnumsville.

Future park expansion is also planned along the Blackstone River. MADEM has plans
to develop a park at the historic Millville Lock in Millville, Massachusetts while RIDEM is
negotiating to purchase the Lonsdale Drive-In site in Lincoln, Rhode Island. This area
provides excellent fishing opportunities and could provide canoe access. RIDEM may also be
improving the recreational opportunities at the Wilderness Area in Cumberland in the near
future, by improving boat access, improving trails, and providing a better observation point in
the wetland.

2.3.2 Canoe Usage

Currently the Blackstone River and tributaries are commonly used for canoeing. The
mainstem river contains a variety of canoeing opportunities, including some portions good for
flatwater canoeing, particularly in the canals, and many other portions good for quickwater
canoeing. In addition, there is the opportunity for whitewater canoeing in the Blackstone
Gorge several times during the year, for a half-mile stretch from the Tupperware Dam to the
confluence with the Branch River. The BRVNHCC has taken an active role in formalizing
and promoting canoe usage of the river, and has pub'lished a canoe guide. The canoe guide
describes specific canoe trips along the length of the Blackstone River. The guide contains the
length of each trip, the best put-in and take-out sites, and the difficulty level of canoeing in
each reach. The guide also identifies dams along the route, describes how to best portage
around each dam, and, most importantly, identifies any potential hazards, particularly
dangerous dams or dangerous whitewater areas to avoid. The different canoe put-in and take-
out sites include primarily privately owned, informal sites where the owners allow usage. In
all, there are 36 canoe access points along the Blackstone River between Worcester and
Pawtucket.
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In general, the many dams along the Blackstone River do not excessively impede
canoeing on the river. However, there are three dams near the southern end of the river
around which portage is possible but difficult and potentially dangerous. The first is the Pratt
Dam in Lincoln, just north of Lonsdale. The dam is dangerously high, and portage around the
dam is extremely difficult. The canoe guide recommends usage of the canal instead of the
river in this stretch to avoid this dam. The second difficult dam is the Valley Falls Dam at
Broad Street in Central Falls. Portage around this dam is particularly long and difficult, with
a long carry and a steep slope. The third difficult dam is the Elizabeth Webbing Mills
hydropower dam in Central Falls-Pawtucket. The take-out at this dam is not a problem, but
the put-in below the dam requires carrying the canoe down very steep slopes.

The BRVNHCC is currently working to improve canoe access along the Blackstone
River. Most of the 36 current canoe access points are on private property, are unmarked, and
have little or no formal parking. The commission has plans to put up formal signage at each
access point, to develop adequate parking facilities, and to construct erosion control measures
and landscaping where needed. Most of this work is currently planned to be coordinated and
completed by the BRVNHCC over the next two or three years. In a few locations the
MADEM or the RIDEM has responsibility for the improvements.

2.3.3 Canal Usage

There are several segments along the Blackstone River where there are existing
remnants of the old canal and towpath which ran along the entire river in the mid-1800's.
There are two long segments which are currently watered, as they were in the 1800's. The
first stretches from Northbridge, Massachusetts to Uxbridge, Massachusetts, within the
Blackstone River and Canal Heritage State Park. The second watered segment is in Lincoln,
Rhode Island, and stretches from the village of Albion to the village of Lonsdale, located
within the Blackstone River State Park. These canal segments have historic value, since they
show what the canal looked like when it was fully operational, and they also have recreational
value, since the canals are used for canoeing and fishing and the towpaths are used for hiking.
The flatwater canoeing available in the canals is particularly important since the mainstem of
the river provides primarily quickwater canoeing opportunities, not suitable for all<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>